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lawyer nor judge. Let your own preference decide in favor of one 


MARS over another. For whether you pick one of the wood-cased 
Lumographs or one of the Technicos you'll be using the very finest. 
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Help Needed 
Sirs: 

I want to thank you for adding our 
company to your list of subscribers. 
Your magazine has been helpful in 
many ways, and will help us to keep 
abreast in the future. 

At this time we are in the process 
of writing Job Classifications for 
Draftsman, Layout Draftsmen and 
Designers. There seems to be so little 
information available on which to 
base these classifications. This can be 
a major problem, since it can lead to 
injustices in hiring workmen. 

Since this problem has _ probably 
plaqued many Chief Draftsmen before 
me, it is quite possible they have com- 
piled standards which would help me. 
If any of your readers have any mate- 
rial related to this subject or know 
where such information can be ob- 
tained, I would like to have them 
write me. 

WILLIAM SMITH, JR. 
Chief Draftsman 
D. E. Makepeace Div. 
Engelhard Industries, Inc. 
Pine & Dunham Sts. 
Attleboro, Mass. 

Editor's Note: Readers having in- 
formation for Mr. Smith might also 
want to contact the Editors, since in- 
formation along this line should be 


published. 


Blue Printers Object 
Sirs: 

I have just returned home to New 
York after attending the several re- 
gional blue print conferences through- 
out the United States. These meetings 
give us the opportunity to get first- 
hand knowledge of existing conditions 
throughout the reproduction industry. 
Repeatedly I heard from blue printers 
who were quite concerned about the 
statements printed in Grapuic Sctr- 
ENCE in the article written by Mr. 
Fleming of Ford, Bacon, & Davis. It 
is unfortunate that certain people in 
their enthusiasm for some of the new 
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and unproved reproduction processes 
tend to belittle and make inaccurate 
statements about products and _ser- 
vices of our industry, namely blue 
printing and whiteprinting, that have 
been, and still are the main processes 
of reproduction that are used to com- 
municate all graphic plans and ideas. 

I am sure there must have been a 
typographical error when the article 
referred to 72 hours to get blue prints 
when 72 minutes would be more near- 
ly accurate. I particularly take objec- 
tion to the statement: “The blue prints 
tended to fade and to lose their clarity 
with repeated use,” because this is 
contrary to fact. ; 

If you, or some researcher on your 
staff, would take the time to go to the 
Building Department of the City of 
New York, or any other agency where 
prints are filed, I am sure that you 
will find blue prints that date back to 
1920 and earlier. I am sure that you 
will find these blue prints are in good 
readable condition today. 

The commercial reproduction in- 
dustry is not opposed to progress. 
Certainly, we cannot allow statements 
as contained in this article to go by 
unchallenged. In fairness to our in- 
dustry your magazine should run a 
correction on this story indicating that 
reference to 72 hours to be incorrect 
and that blue prints do not fade. 

VINCENT T. COONEY 
President 
International Association of 
Blue Print and Allied Industries 
33 E. Congress Pkwy. 
Chicago 5, Ill. 


Sirs: 

Your magazine, GRAPHIC SCIENCE, 
has published some excellent articles 
since I have been reading it. How- 
ever, as a commercial blue printer, I 
must take exception to the article 
“Microfilm System Solves Engineering 
Record-keeping Problems” in your 
October issue. 

The system may be working out 
well for Ford, Bacon & Davis, but 
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not for the reasons given in the article. 
You state that one reason blue prints 
were being replaced by microfilm is: 
“The blueprints tended to fade, and 
to lose their clarity with repeated 
use.” This must have been some type 
of print other than a blue print, per- 
haps an intermediate of some type, as 
a blue print not only has remarkable 
keeping qualities, but can be rejuve- 
nated by a commercial blue printer. 
Not only that, a blue print will last 
much longer than the type of print 
they are making from a microfilm as 
described in the article. 

“Mr. Fleming also states that his 
draftsmen now have a print in a mat- 
ter of seconds. “Previously it took as 
long as 72 hours.” The inference that 
it would take this long to get a blue 
print from a commercial source is 
grossly unfair. Many of my friends in 
the blue print business in New York 
are used to picking up customers’ 
drawings, printing them, and return- 
ing them in less than 72 minutes. I 
never heard of a blue print job, no 
matter how large, taking as long as 
72 hours to print. 

Mr. Fleming is also enthused about 
the economy of his method. He gives 
away his costing method by which he 
makes copies for from one-fifth to 
one-half less than that charged by 
commercial sources; in the last sen- 
tence in the article, “Furthermore, the 
cost of installing the entire system, 
exclusive of our own labor charges, 
was less than our warehouse rental 
for two years.” The phrase “exclusive 
of our own labor charges” will make 
any system look good. His own labor 
must be charged to something, why 
not the project for which it is being 
used? 

Some day, I would like to see your 
magazine print a report of the many 
companies who have found that mak- 
ing their own prints proved uneco- 
nomical and reverted to the use of a 
commercial blue printer. If you are 
interested in some case histories, I 
will be happy to give them to you. 

Maurice V. O’ConNoR 
President 

O’Connor Blue Print Co. 

184 W. Washington St. 

Chicago 2, IIl. 
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Get Quality Blow-Backs 
from Microfilm 


Get the best quality blow-back from your microfilm this sure way: At- 
tach a PHOTOSTAT Microfilm Enlarger to your present PHOTOSTAT 
unit or to a new automatic 10.14 or 18.24 Photocopier. Enlarger holds 
16mm or 35mm microfilm, in rolls or aperture cards. 

The PHOTOSTAT Photocopier can project interchangeably from 
film or conventional paper originals up to 36" x 48". Equipment also 
produces full- or reduced-size reproducibles on translucent stock. They 
may be “‘reverse-reading” to speed diazo work and minimize back- 
ground. 

No other method copies so many different types of subjects with 
such high fidelity. Copies come dry, trimmed, ready to use. 

This single flexible unit will do more jobs for you, and it will do them 
better. You save on space, labor costs and initial investment—and get 
superior copies. 


PHOTOSTAT.— the most respected name in graphic reproduction 


Ne COPIER 
EQUIPMENT AND SUPPLIES — MICROFILM * OFFSET *« PHOTOCOPY °¢ 


Please send details of: 
(| OFFSET DUPLICATING 


c oO PROCEDURAL MICROFILMING 
0 OFFICE COPYING 


ee eee [] PROVECTION PHOTOCOPYING 


PHOTOSTAT CORPORATION 


ROCHESTER 3.N.Y., A SUBSIDIARY OF Itek CORPORATION 
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Military Engineering “Documentation 


by W. S. Hutchinson 


EVERAL military documents ap- 
proved recently established 
unified practices for the mili- 

tary services and their contractors in 
the areas of optics, lubrication and 
electronics. Below is a short account- 
ing of each: 


MIL-STD-1241 


Optical Terms and Definitions: A 
new standard approved September 
30, 1960 establishes definitions for 
the words, terms and _ expressions 
peculiar to the general field of optics. 
Excluded are photographic, physio- 
logical and opthalmic optical terms. 
ASA proposes adoption as a Y18 
American Standard. In recent years 
optics has gained new importance for 
tracking missiles and _ satellites. This 
standard will assist in interpreting 
military applications uniformly. 


MIL-STD-34 


Preparation of Drawings for Opti- 
cal Elements and Optical Systems, 
General Requirements For: A new 
standard approved November 3, 1960 
describes the special drafting prac- 
tices to be used in the preparation of 
drawings for optical elements, com- 
ponents and systems. General require- 
ments cover types of drawings, draw- 
ing format, dimensioning and _toler- 


ancing, orientation, standard notes, 
materials block, ete. Detailed re- 
quirements include, lenses, prisms, 


wedges, reticles, windows and filters, 
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New Standards Approved 


N INVITATION by _ the 
National Microfilm Asso- 
ciation to participate in the 
1961 National Microfilm Con- 
tion has been accepted by 
the Department of Defense. 
Speakers will tell of “Microfilm’s 
Place in DoD Engineering Data 
Systems,” and also “Microfilm 
System for Missiles.” A military 
panel representing the Army, 
Navy and Air Force will dis- 
cuss “DoD EDMS at Work.” 
EDMS- means “Engineering 
Data Micro-Reproduction Sys- 
tem.” The DoD session will be 
held on the morning of April 
5th, Hotel Sherman, Chicago. 
(See page 10 of this issue for 


further information on _ the 
National Microfilm Conven- 
tion. ) 

mirrors, cemented assemblies, ete. 


Sample drawings are illustrated for 
optical elements, components and 
systems, including schematics. As the 
first standard of national scope to 
be developed for optical drawings, 
MIL-STD-34 brings to the military 
and industry alike, dollar benefits for 
new design and production through 
uniform interpretation. 


MIL-STD-33 
Lubrication Instructions, Prepara- 
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tion and Presentation of: A new stand- 
ard approved November 2, 1960 
covers the general and detailed re- 
quirements for the lubrication and 
other servicing points, lubricants, and 
procedures for periodic lubrication of 
all military equipment. The published 
instructions may be designated as 
lubrication order, lubrication chart, 
lubrication diagram, or by any other 
title deemed appropriate by the re- 
sponsible department or service. The 
standard applies to all lubrication in- 


structions prepared by or for the 


military departments or services. Defi- 
nitions are provided for accurate 
means of reference, but are not man- 
datory, of the following terms: 

Lubrication Section—That section 
or chapter of the appropriate manual 
covering the complete lubrication in- 
structions for the end item or com- 
ponent. 

Lubrication Order—A _ separately 
published, concise document contain- 
ing condensed lubrication instructions 
and prescribing lubricants and lubri- 
cation intervals, and intended to be 
attached to or carried with the equip- 
ment. 

Lubrication Manual—A _ separate 
manual covering the lubrication o! 
the end item in detail and should be 
used to provide lubrication instrue 
tions for large or complex equipment 

Lubrication Chart—A card-type in 
struction prescribing all Jubricatior 
intervals, lubricants, and the neces 
sary instructions for their application 
A lubrication chart may consist of on 
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or more cards and should be used for items that do not 
require detailed instructions. 

Decalcomania—A lubrication chart in the form of a 
decalcomania. Lubrication instructions may be presented 
in the form of a decalcomania for items that are of such 
size or that by intended use render the other forms of 
instructions impracticable. An example of this item would 
be a portable generator. Decalcomanias may also be used 
to supplement the other forms of lubrication instructions. 

Plates—Plastic or metal plates containing specific lubri- 
cation instructions permanently fastened to the equipment. 
The standard prescribes approved intervals and symbols, 
plus sample format illustrations for lubrication charts. 
manuals and notes. 


MIL-STD-275A 


Printed Wiring for Electronic Equipment: A new co- 
ordinated standard (superseding MIL-STD-275 [SHIPS ]) 
approved September 7, 1960 establishes design principles 
governing the fabrication of formed-in-place electronic 
€quipment wiring referred to as printed, prefabricated or 
processed wiring. The requirements do not apply to the 
fabrication of parts, such as resistors, inductors, capacitors 
or transmission lines fabricated using these techniques, 
but do apply to the mounting of such parts on printed 
wiring boards. 

Master Drawing for printed wiring is explained, using 
terms as set forth in MIL-STD-429. Master drawing estab- 
lishes the size and shape of the printed wiring board, 
the size and location of all holes therein, and the shape 
or arrangement of both conductor and non-conductor pat- 
terns or elements, with separate views of each side of 
‘double faced boards. In dimensioning all locations on a 
master drawing, a modular grid system is employed. The 
basic modular units of length are 0.100”, 0.050” or 0.025” 
in that order of preference. The basic unit is applied to 
the X and Y axes of the Cartesian coordinates. All loca- 
tions are dimensioned or indicated by means of a grid 
intersection on the master drawing. This applies to the 
location of such things as holes, over-all printed wiring 
board dimensions, spacing or component-part leads and 
test point locations. All holes or other features are to be 
located within 0.007-inch radius of the true position in- 
dicated by the grid location. The over-all board dimen- 
sions (length and width) coincide, wherever practicable, 
with lines of the 0.100-inch grid. 

The standard covers printed wiring boards having the 
following types of interfacial connections: 


Type I-—Clinched jumper wire 
Type Il—Eyelets or plated-through holes 
and the following types of part attachment methods: 
Type A—Eyelets with clinched leads 
Type B—Unsupported holes. Flared eyelets or plated- 
through holes are conditionally permitted. 
Type C—Standoff terminals 
The printed wiring boards are to be fabricated from 
material conforming to Specification MIL-P-13949, “Plas- 
tic Sheet, Laminated, Copper Clad (For Printed Wiring).” 


MIL-STD-429A 


Printed-Circuit Terms and Definitions: A new revision 
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LET DEA-GRAPH* PROVE: 


That a DEA-GRAPH 35 mm negative 


can do what a larger negative can 


Send an original up to 371” x a2" 
to us, or to our dealer of your choice. 


We will: Return your original. Provide you with a 
35 mm negative of your original, filmed on a 
DEA-GRAPH CA7. Provide you with an 8!/," x 
11" enlargement of all or any part of your 


original enlarged on a DEA-GRAPH EAI. 


Please state: Section of original to be enlarged. 
Scale of this section in relation to the scale of 
the original. 


After DEA-GRAPH has proven this to you, con- 
tact our dealer of your choice and see how 
simply, rapidly and economically DEA- 
GRAPH does this. 


YOU OWE IT TO: YOUR .COMPAN@:10: SEE 
DEA-GRAPH BEFORE YOU BUY. 


COMPETENT DEA-GRAPH DEALERS EVERYWHERE 
WILL WELCOME YOUR ENQUIRIES 


CHARLES BRUNING CO., INC.—Mount Prospect, Illinois, 
and all branch offices. 


CONSOLIDATED ENTERPRISES—Pittsfield, Mass. for New 
York State less New York City and Long Island. 


ECONOMY BLUE PRINT & SUPPLY CO.—Los Angeles, Calif. 

EM-CEE PHOTOGRAPHIC SUPPLY CO.—New York, N. Y. 

B. K. ELLIOTT CO.—Pittsburgh, Pa. and all branch offices. 

J. Y. HOLLINGSWORTH CO.—Portland, Oregon. 

MICROGRAPHIC INC.—Palo Alto, California. 

MODERN BLUE PRINT CO., INC.—Boston, Massachusetts, 
(New England States). 


L. |. RIDGWAY CO., INC.—Houston, Texas and branches in 
Oklahoma, Missouri, Louisiana and Colorado. 
UNIVERSAL MICROFILMING CORP.—Salt Lake City, Utah. 


CHARLES BRUNING CO. (CANADA) LTD.—AII! branch 


offices. 


CHECK THIS LIST OF DEA-GRAPH EQUIPMENT:— 


PLANETARY 
CAMERAS: 35mm—CA7, CA6, CBII. 
16mm—CC3. 
ENLARGER: 35mm—EAI. 
READERS: 35mm—Roll, RF6, RB8, RBI, RBII. 
—Card, RN3. 
16mm—Roll, RF1I2, RBIO. 
Opaque—Card, RA7, RA8, RA9. 
PROCESSORS: 35mm & I6mm—DB4, DA4. 
POSITIVE PRINTER: 35mm & 16mm—PA3. 
DRYER: 35mm & I6mm—YA2. 


SUNDRIES: Rewinds—WA2, WA3. 
Splicer—SAI. 
Footage Counter—MAI. 


All these are DEA-GRAPH quality products. 


DEA-GRAPH GUARANTEES RESOLUTIONS OF 
*B 120 LINES PER MM AT 30 REDUCTIONS. 


DEA-GRAPH EQUIPMENT LTD. 


Affiliated with British Columbia Industries Ltd. 
1577 W. Georgia St., Vancouver 5, British Columbia 


approved December 19, 1960 modi- 
fies many definitions to conform with 
current usage. Terms without special 
meaning when used in printed circuit 
literature have been deleted. The 
terms and definitions listed in the 
standard serve to emphasize the gen- 
eric nature of the printed-circuit art. 
Components, circuits, and assemblies 
are intimately associated. Some as- 
pects of this art are as follows: 

(a) Printed circuits may result 
from entirely different processes, such 
as photoetching, silk screening, stamp- 
ing. ete: 

(b) Printed circuits involve 
printed patterns of dielectric, mag- 
netic, or semiconductive materials as 
well as the more common conductive 
materials. 

(c) Printed circuits may involve 
or consist of components both of a 
three-dimensional or essentially two- 
dimensional nature. 

A printed circuit is defined as a 
pattern comprising printed wiring 
and printed component parts, all 
formed in a predetermined design in, 
or attached to the surface or surfaces 


is defined as a drawing showing the 
dimensional limits or grid location 
applicable to any or all parts of a 
printed circuit, including the base. A 
master pattern is a 1-to-1 scale pat- 
tern which is used to produce the 
printed circuit within the accuracy in 
the master drawing. 


MIL-P-55110 


Printed Wiring Boards: A new co- 
ordinated specification (superseding 
BuAer Spec XAR-153 and MIL-P- 
21193 [NORD]) approved Septem- 
ber 6, 1960 covers printed wiring 
boards consisting of a conductor pat- 
tern on a rigid insulating base. Printed 
wiring boards are intended primarily 
for use in electronic and _ electrical 
equipment used by the Armed Ser- 
vices to eliminate hand wiring. The 
design and construction of printed 
wiring boards is specified in accord- 
ance with MIL-STD-275. Master 
drawings are required showing the 
exact conductor pattern which will 
be formed on the printed wiring 


Sraphic Science 


has moved to 


the country! 


Address is 
Wilton Center 
Wilton, Conn. 

Phone: 
POrter 2-5564 


board. 


of, a common base. A master drawing 


Recently the Air Force issued new contract requirements 
that makes the use of microfilm mandatory for most en- 
gineering data and records relating to items delivered by 
contractors and their vendors. : 

The new requirements (MCP-71-77) incorporate stand- 
ards and specifications issued earlier by the Department 
of Defense for its Engineering Data Micro-Reproduction 
System. The Air Force move is more proof of the im- 
portance of microfilm to the government in saving time, 
money and space. 

Obviously, the Department of Defense and the Air 
Force are convinced that working with microfilm is easier 
than working with paper, that it is more efficient and costs 
less. In other words, the government has discovered that 
filmwork is easier and more practical than paperwork for 
engineering drawings and records. 

This is not news to the many industries that use micro- 
film today. They know that microfilm is a highly efficient 
and effective production communication tool. They know 
that microfilm can do many jobs much faster and much 
more accurately, with almost fantastic savings in time 


3M makes 


microfilm easy 
to use 


WHY AIR FORCE 
HAS ADOPTED 
MICROFILM FOR 
ENGINEERING 
DRAWINGS 
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Dial MIL-D 70327 


Motion Picture for Loan 


FirrH Army 

1660 E. Hyde Park Blvd. 
Chicago, Illinois 

Attn: Signal Officer 


Illinois Nebraska 
ae ’ ape Michigan Minnesota 
S TANDARDS Engineering Documen- this film should be addressed to the Wisconsin North Dakota 
tation i je a, Rips ' aes : 
: I y the subject of a5 Commanding General of the appro- Missouri South Dakota 
minute motion picture available on Brace A. n Kansas Wyomin 
é 2 é rmy Area : i ea 
loan from the Department of Defense. : ie Bee cakes Pie Indiana Coitea 
Titled “Dial MIL-D-70327.” this lm Officer. Army Area Headquarters and ie 


covers the military standardization 
program. Requests for the loan of low: 
First ARMy 
Governors Island 
New York 4, N. Y. 
Attn: Signal Officer 


THtrp ARMY 


North Carolina 


Maine Rhode Island South Carolina 
New Hampshire Connecticut Georgia 
Vermont New Jersey Florida 
Massachusetts New York 


SECOND ARMY 
Ft. George G. Meade, Maryland 
Attn: Signal Officer 


FourtuH ArMy 


Attn: Signal Officer 


Pennsylvania West Virginia 

Maryland Kentucky Arkansas 
Virginia Delaware Texas 
Ohio Oklahoma 


Ft. McPherson, Georgia 
Attn: Signal Officer 


Ft. Sam Houston, Texas 


the states they service are listed be- 


SixtH ARMY 

Presidio of San Francisco. 
San Francisco, California 
Attn: Signal. Officer 


Alabama Washington Utah 

Tennessee ones N evada 

Mississippi Idaho Arizona 
Montana California 


Miuirary District oF WASHINGTON 
Washington 25, D. C. 
Attn: Signal Officer 


District of Columbia and the Greater 
Washington Area 

(All requests from Maryland and Vir- 
ginia outside this area should be 
sent to Second Army as indicated 
above. ) 


New Mexico 
Louisiana 


When data is on microfilm in FILMSORT Aperture Cards, facts that speed production are at 
your finger tips in just 90 seconds. And with a THERMO-FAX “‘Filmac Reader-Printer you 
can take more than a look—you can take an enlarged copy in seconds. 


Microfilm really became practical for industry only a few 
years ago when Minnesota Mining and Manufacturing 
Company introduced THERMO-FAX ‘'Filmac’’ Reader- 
Printers. For the first time, the advantages of a reader 
and a printer were combined in'one compact, low cost 
unit. Today there’s a ‘‘Filmac 200” Reader-Printer that 
has a huge viewing screen, simple pushbutton operation, 
makes copy after copy in 18” x 24” size or half size prints 
of engineering drawings and data from microfilm in 
FILMSORT Aperture Cards. A ‘“‘Filmac 100” Reader- 
Printer delivers 814” x 11” copies in seconds, too. 
FILMSORT Aperture Cards and “‘Duplicard”’ Copy Cards 
long used by government and industry are designed to 
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meet military specifications and standards. These are 
the punch cards that make microfilm so easy to file, find, 
and use. 

FILMSORT Microfilm Copiers, Mounters, and Readers 
are designed exclusively for FILMSORT Aperture Cards. 
They are engineered to make your microfilm system 
profitable. 


Get the proof! 


For complete information on how 3M makes microfilm so 
easy to use, for details about military microfilm standards 
and specifications, and for a free copy of ‘‘How to Put 
Microfilm to Work,’’ mail this coupon today. 


— ee 4 
7 Please rush me ( information on how 3M makes microfilm so | 
easy to use, CL details about the Department of Defense speci- | 
fications, O free copy of ‘‘How to Put Microfilm to Work.” 
| Name Title | 
1 Company 
Address on 
j Zone ate 
| City. 
BRAND 
i MICROFILM $s: 
PRODUCTS 
| THE TERMS “‘THERMO-FAX™ AND “FILMSORT'™ ARE REGISTERED TRADEMARKS OF D=D>>>, | 
j Mitawesora [Yfininc ann PMianuracrurinc company ( 3M ) | 
..» WHERE RESEARCH IS THE KEY TO TOMORROW | 
| bert FEES st: Paul 6. Wins) ees ek a ee eae 


ELLIPSE 
TEMPLATES 


Som OGL, $ 950 


15° — 60° in 5° increments 
3," 2," major axes 
Finest precision quality 


Timely Ellipse Templates are dimension- 
ally exact. All cutouts are smooth — free 
of molding flash or milling scores. They’re 
precision die-cut of thin (.020) instrument 
quality plastic for shadowless viewing, and 
exact tracing. Permanent, accurate pin- 
point centering. 


Timely Ellipse Templates are the finest 
quality and workmanship you can buy. Yet 
they cost only $9.50 for the complete set 
of ten templates ... less than a dollar 
apiece in sets. Ask your dealer for Timely 
No. 92-A Ellipse Set. Also available singly 
at $1.50 each. 


OTHER TIMELY 
ELLIPSE TEMPLATES 


No. 92-B: Four templates. 100 el- 
lipses: 15° -30°- 45° -60°. .$3.90 


No. 91: Small ellipse template. 15° - 
60° in 5° increments. %,” - 4%” major 
axes $1.50 
No. 120: Big ellipse and Curve Tem- 
plate Set. 4 templates. 14%” -64" 
major axes. 30°-45°-60°-75° 
PROJECUIONSmanuasitne meter iae $6.00 


ULERY 


PRODUCTS COMPANY 
Baltimore, Ohio 


CC i 2 2] 
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Microfilm Convention 


HE 1961 Meeting and Conven- 
alee of the National Microfilm 
Association will be held April 4-6, at 
the Hotel Sherman, Chicago, III. 
Theme of this, the NMA’s 10th An- 
nual Program, is “Systems and Stand- 
ards—A New Era in Microreproduc- 
tion.” Exhibits will contain cameras, 
processing machines, readers, en- 
largers, insert and aperture cards, 


j mechanical handling equipment, con- 


tinuous paper reproduction printers, 
and new processing solutions. 
Vernon D. Tate, Executive Secre- 
tary of NMA, P.O. Box 386, Anna- 
polis, Md., has information regarding 
registrations, exhibiting and the like. 


New Precision Camera: 
The World’s Largest 


NEW SERVICE is 

fered by the All-State Blue 
Print & Supply Co., of Columbus, 
Ohio. The company has recently in- 
stalled a custom-built consolidated 
process camera with a reproduction 
capacity up to 60x84” at 1/1000 of 
an inch accuracy without splicing. 
The camera is designed for reproduc- 
ing planning maps, topographical sur- 
veys, engineering drawings, multiple 
patterns, aerial surveys, templates, 
photo enlargements, and printed cir- 
cuit masters. This is a useful service 
for those companies which cannot or 
do not wish to make the considerable 
capital investment needed to install 
such a camera in their own plants, 
The service will be available after 
February 15. Complete information 
on this service can be obtained from 
the company on request. 


now being of- 


Tech-Swap Plan 


PERATION Tech-Swap, a plan to 
6) collect and re-issue technical 
and trade papers received by industry 
to students in the Delaware Valley 
schools has been initiated by the De- 
sign and Drafting Council as part of 
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its continuing objective of assisting 
technical school programs. 
The Design and Drafting Council, 
P.O. Box 431, Philadelphia 5, Pa., 
will arrange for the collection and re- 
circulation of the periodicals from 
companies in the Delaware Valley. 
The Council was organized over five 
years ago as an association of mana- 
gerial level personnel representing 
industry, government and schools, and 
is dedicated to the advancement of 
the engineering drawing profession. 


Corporate Name Change 


N view of the diversified range of 

drafting products the company 
now manufactures, Koh-I-Noor Pencil 
Co., Inc., has changed its corporate 
name to Koh-I-Noor, Inc. Although 
the woodcased pencil is still the com- 
pany’s major line, new products such 
as technical fountain pens, drafting 
lead holders, drafting leads and other 
items, are becoming an increasingly 
important part of its business. 


McCambridge Joins Pack 


Est Coast sales will be di- 
Wo by Robert F. McCam- 
bridge, it was announced by Pack. 
Mfg. Co., Logan, Utah. The company’s | 
basic product is the Interlock File 
which provides a complete filing sys-. 
tem for engineering drawings, blue-. 
prints and tracings. 


Peerless New President 


ICHARD E. HAnson, former man- 
R ager of the Special Products: 
Division of Oxford Paper Co., an 
one-time marketing development en 
gineer and regional sales manager 
with the Ozalid Division of Genera 
Analine & Film Corp., has just beer 
elected president and chief executive: 
officer of Peerless Photo Products} 
Inc., of Shoreham, L. I., N. Y. 
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No. 5611—All metal, balanced, 
lightweight, with knurled fin- 
ger grip. Patented ‘‘Adapto- 
Clutch” holds complete range 


of lead diameters. Replace- 
able clutch is non-turn, non- 
slip. “Color-Coded” push but- 
ton identifies lead degrees. 


No. 5617—Non-slip, non-turn 
“Adapto-Clutch” takes all 
diameters in 17 degrees of 
lead. Push button control has 
built-in degree indicator. Per- 
fectly balanced, with knurled 
finger grip. 


No. 5613—New, lightweight, 
low priced, quality holder, 
perfectly balanced, with non- 
slip, non-turn replaceable 


From the introduction of the world’s first A Uf : clutch. 

’ drafting lead holder and drawing leads in = 
1895, Koh-I-Noor has pioneered in provid- No. 5616—Same as No. 5617 
ing draftsmen with meticulously made above, but without built-in de- 


: : gree indicator. 
drawing instruments. Today, a wide 


choice of Koh-I-Noor Lead Holders is avail- 
able to meet every need and every taste. 


and DRAWING LEADS... 


No. 2200-1 
No. 2200-M NEW EJECTOMATIC ~ ? 
3K KOH-LLAR LEAD DISPENSER 
PLASTIC LEADS A flip of the thumb feeds 


lead from this compact plas- 
Six degrees (6H, 4H, 2H, HB, B, tic dispenser to the holder, 


3B) for use on DRAFTING FILM, cleanly without need to touch 
in Ejectomatic Dispenser. lead. Available in 17 degrees 
of graphite and 9 colors. 


. 2200-D : No. 2200 | 
area GRAPHITE \ A flip of the 


- , thumb .. . and 
Handy plastic slide-top ; DRAWING LEADS : ) 


“Ejectomatic”’ 
box contains 2 sharp- Six to a box, each lead feeds lead to 
ened and imprinted | | pointed and stamped with \ holder. 
leads of a degree. Avail- 89 degree. 6B through 9b. . 


able in all 17 degrees. 


<oh-I-Noor offers draftsmen an important new dimension 
n a comprehensive line of instruments and accessories 
neticulously matched to provide new high levels of 
srofessional performance, efficiency and convenience. 


NOW...TWO KOH-I-NOOR 
RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


7 “Color-Coded” precision line widths: 00, 0, 1, 2, 232, 3, 4. 
Uses India (or regular) ink for ruling, lettering, tracing or writing, 
with equal facility. 


MODEL NO. 3065: A new model with 7 interchangeable drawing 
point sections, each “Color-Coded” to indicate a different line 
width. Best buy for the professional who requires frequent change 
of line widths. Each drawing point section complete with airtight 
efillable ink cartridge. Interchange is accomplished quickly, cleanly. 
>omes in handy desk top container. 


MODEL NO. 3060: The regular Koh-I-Noor Rapidograph Technical 
‘ountain Pen with self-contained automatic filling system, and 
ocket clip, is a standard drafting room tool. 


Send for Descriptive Literature 


Precision-' Matched Snstruments 


KOH-I-NOOR RAPIDOGUIDE and TEMPLATES 


for use with corresponding Rapidograph Pens 


Rapidoguides: High quality lettering 
guides with elevating metal rails, de- 
veloped to fit the seven different 
point sizes of Rapidograph Technical 
Fountain Pens. Each Koh-l-Noor 
Rapidoguide has upper and lower case 
letters, numerals, and characters, all 
on one guide. 


Templates: Precision engineered for 
use with Rapidograph Fountain Pen, 
Koh-l-Noor Drawing Pencil, Leads and 
“Adapto-Clutch” Lead Holders. 


Inc... Blagnmechiirv N I 


the publisher’s board 
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A study of microfilming in en- 


gineering drawing departments 


HE ENGINEERS and_ draftsmen 
who read Grapuic SCIENCE in- 
dicate there is both an upsurge in 
microfilm interest and a difference be- 
tween the engineering department 
with a microfilm system and the one 
without such an installation. 
Some 328 readers—or more than 


8% of the total circulation—tore out a 
postcard to answer some 18 questions 


about microfilm, engineering practices 
and military standards. 

Almost half of the respondents— 
47% to be exact—say their company 
now has a microfilm installation. The 
postman rang while one respondent 
was setting up his installation. Three 
other respondents said they had only 


partial installations and tour more 


used microfilm solely for security. 
Of the 53% who don’t use micro- 


film, some 80% are considering it, 
about 18% aren’t looking at it, while 


the remainder aren't even talking 


about it. 


On the other hand, the users have 
big plans. Some 77% of them say their 
microfilm program is going to get 
bigger, another 15% say the program 
is not going to increase, while the 


other 8% didn’t answer the question. 


The impact of military standards is 
readily evident from this survey. Some 
52% of the respondents work to Mil 
Stds., another 44% don’t, and the other 


4% said nothing on this question. 


The Mil Stds. for engineering draw- 


ing practices have carried over into 
the microfilm programs. Of the 47% 


‘| 


with microfilm programs, 43.5% of this 
group use Mil Stds. in their microfilm 
operations. Another 41.3% say they 


are not using these standards and 
15.2% didn’t discuss it. 


Almost half of the people with 


microfilm programs in the engineer- 


ing department have aperture cards. 


_ The exact number is 47.3% out of the 
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47% of yes respondents. Another 
51.2% don’t have aperture cards and 
only 1.5% did not answer this ques- 
tion. 


NTERESTINGLY enough, more than 
80% of the engineering depart- 
ments with or without microfilm use 
multiples of 84x11” as their draw- 
ing standards. 

The microfilmers have 82.5% and 
the non-microfilmers have 83%. A 
higher proportion of microfilmers— 
16.8%—don’t have 8%x11 multiples 
as contrasted with the non-microfilm- 
ers—12.2%. The difference in percen- 
tage in this area should indicate that 
filing problems may have been a fac- 
tor in some decisions. 

Again, there is a difference in re- 
duced-size print usage. Of the micro- 
filmers, 44.3% use reduced-size prints 
and 52.7% don’t. The non-microfilmers 
have 38.1% in reduced-size prints and 
54.4% who don’t use smaller prints. 
Either way you look at it, miniaturi- 
zation appears to be a factor in en- 
gineering procedures. 

On maintaining line balance and 
density on tracings and_ revisions, 
there is a definite difference between 
the microfilmers and the non-micro- 
filmers. Of the microfilmers, 67.2% 
maintain such line balance and den- 
sity. Among the non-microfilmers, 
59.1% said they did. 


HAT’S HAPPENING to the roll- 
W size drawing? The microfilm- 
ers—some 52.6% of them—say multiple 
sheets are replacing rolls. The non- 
microfilmers have 47% substituting 
multiple sheets for roll drawings. 
Interestingly enough, more micro- 
filmers have roll-size drawings larger 
than 36”. In the microfilmers, it was 
20.4% with the larger sizes versus but 
9.5% among the non-microfilmers. 
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The questions most unanswered 
concerned deviations from military 
standards. Among the microfilmers, 
18.3% allow one person to decide on 
deviations from military standards. 
Another 48.7% said no and 33% didn’t 
answer this question. For the non- 
microfilmers, 22.4% allow one person 
to decide on deviations, 38.8% said 
no, while 38.8% had no answer. 

An awareness of drafting depart- 
ments to records handling costs ap- 
pears evident. Among the microfilm- 
ers 51% question the use of E-size 
tracings, 83% don’t. For the non- 
microfilmers, it’s 42% who question 
and 39.4% who don’t. 

Is the engineering department with 
a considerable quantity of large-size 
tracings more likely to use microfilm 
than the one with a lesser quantity? 
Every reader of Grapnic SCIENCE 
should make his own interpretation. 
The results show strength for both 
sides. 

The question asked in the survey 
was: “What percentage of your trac- 
ings are larger than 22x 84 inches? 
Here are the answers: 


Non- 
Microfilmers Microfilmers 

% % 
None 5.3 AT 
Less than 5% 82.7 36.7 
6-10% 16 14.2 
11-20% 12.3 15 
21-30% 9.8 10.7 
81-50% 9.2 7A 
More than 50% 11.3 6 
Unanswered 3.4 5.3 


NTERMEDIATES, the survey showed, 

have an important place in the 
engineering department. Among the 
microfilmers, 56.5% made prints from 
intermediates, but 43.5% don’t. For 
the non-microfilmers, the score was 
45.6% making prints from intermedi- 
ates and 51% not making them. 

Considering intermediates, are 
22.8% of the microfilmers, but 68.5% 
say they are not. On the other hand, 
more non-microfilmers are considering 
intermediates. Some 32% of them say 
yes, while 61.3% say no, 

More microfilmers make the majori- 
ty of their prints from intermediates 
as contrasted with non-microfilmers. 
Some 39.2% of the microfilmers use 
an intermediate for prints, 52.6% 
don’t. On the other hand, 28.3% of 
the non-microfilmers use intermedi- 
ates while 61.3% don’t. 
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New Kodagraph Autopositive Film, Estar Base, 
gives you intermediates that are as tough as 
they come and have exceptionally sharp detail. 

Here’s the ideal choice for general repro- 
duction work and drafting-room use. Same- 
size, positive intermediates are produced 
directly without a negative step. And there’s 
the added convenience of being able to ex- 
pose and process under room light. Excellent 
results are obtained with either ‘‘print- 
through” or reflex printing, even when re- 
flexing from metal templates. 


See this versatile new Kodagraph Film— 
and the others in the new Estar Base line: 
Kodagraph Contact Film; Kodagraph Pro- 
jection Film, 


Original Monitor drawing (1861) reproduced on new Kodagraph Autopositive 
Film, Estar Base. (Courtesy of Stevens Institute of Technology, Hoboken, N. J.) 


All combine reliable Kodak emulsions on the 
new Estar Base—highly translucent, durable, 
and dimensionally stable, with excellent matte 
surface on both sides for easy drafting. Avail- 
able in standard drawing sheet sizes and in 
rolls up to 52 inches wide. Call your local 
Kodagraph Dealer, or write Eastman Kodak 
Company, Graphic Reproduction 

Division, Rochester 4, N. Y. 


REPRODUCTION FILMS 
for best line-for-line 
reproduction 
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Made to take the bruises! 


MARCH, 1961 


GRAPHIC 
SCIENCE 


MARCH, 1961 


VOLUME 3 NUMBER 3 


POLYESTER FILMS 
FOR DRAFTING AND REPRODUCTION 


An independent investigation reveals how to get the best 


results with polyester films and related materials 


N RECENT YEARS the draftsman 

and reproductionist have been 

introduced to polyester films for 
use as drafting and _ reproduction 
media. The average draftsman’s un- 
familiarity with this medium, com- 
bined with the vague and conflicting 
claims of the manufacturers and dis- 
tributors, has often led to poor results 
with this new family of products. 
These same conditions have also led 
to the rejection of these products that 
might otherwise have been of bene- 
fit to a drafting room. Because of this 
inadequacy of information, the chief 
draftsmen of the Department of 
Water and Power deemed it advisable 
to investigate the proper usage of 
those films and related materials. 
Many manufacturers’ and distributors’ 
representatives were of inestimable 
help in contributing toward _ this 
report. 


Base MATERIALS 


HESE FILMS are made from 
polyethylene terephthalate, the 
polymer formed by the condensation 
reaction between ethylene glycol and 
terephthalic acid. This film is tough 
and durable and remains flexible and 
stable over a range of temperatures 
from -60° to 150° C. 
“Cronar,” “Mylar,” and “Estar”— 
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by Ermest D. Acevedo 


copyrighted trade-marks—are practi- 
cally the same chemically. These 
names should not be used to describe 
the whole class or a finished product. 

Cronar is manufactured by Du- 
Pont’s Photo Products Department for 
use as a photographic base material 
and related applications. Cronar is 
used as the base material for all 
Cronaflex products, which are also 
coated by DuPont’s Photo Products 
Department. Dealers of Cronaflex 
products have their own name or cat- 
alog numbers for these products; 
consequently, the same basic product 
may be known by many different 
trade names. 

Mylar is made by DuPont’s Film 
Products Department for industrial 
use and is adaptable as a base for 
drafting films. This base material is 
sold to manufacturing distributors 
who apply a coating which becomes 
a working surface for drafting. Some 
also sensitize either the original glossy 
surface or the surfaces they have 
made “matte.” These sensitized prod- 
ucts are, of course, used by the re- 
production man. 

Estar is manufactured by Eastman 
Kodak’s Graphic Reproduction Divi- 
sion for use as a photographic base 
material. This base material and its 
finished products are the most recent 
ones on the market, and have not yet 


been tested by us. 
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PyHysicAL PROPERTIES 


oME of the notable characteristics 
S of polyester films as applied to 
our industry are the following: out- 
standing dimensional stability, resist- 
ance to warping or buckling, im- 
perviousness to humidity and varying 
thermal conditions. Also these films 
provide great transluscency, high ten- 
sile strength, resistance to fraying of 
edges, and non-absorption of liquids 
and gases. 

To expand on some of the charac- 
teristics let us first consider dimen- 
sional stability. For general drafting 
and reproduction work, polyester films 
possess a greater stability property 
than do tracing cloths or papers. 
Changes in the dimensional stability 
of a drawing can be calculated where 
stability is a critical factor, such as in 
scribing, lofting or printed circuits. 
Coefficients for thermal and humidity 
changes are available from most dis- 
tributors for use with their respective 
films. 

Possessing high tensile strength, 
these films cannot be torn by hand; 
however, once a tear has started, they 
will tear almost the same as tracing 
cloth. But, because of resistance to 
warping or buckling, a tear will not 
progress as fast on these films as on 
tracing cloth or paper until it can be 
mended. 
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Common problems of drawing 
edges on old and worn drawings— 
edges that become frayed or shred, 
dog-eared at the corners, and _ split 
or cracked—will be eliminated by the 
durability of these films. 

Accidental solution spills or sweat- 
ing hands will not stain, wrinkle, or 
pucker the film. It should be noted 
that while some liquids such as 
benzene, alcohol, or water will not 
damage the films, they will destroy or 
damage the line work. 

The films have excellent light trans- 
mitting properties making them ideal 
for overlays, tracings, or reproduction 
work. Some of the films will not dis- 
color or form a yellowish tint with 
age. Films that will discolor are pri- 
marily those that have been sensi- 
tized with photographic or diazo 
emulsions. Only the surface layer 
will discolor and not the base mate- 
rial. 

The above-mentioned properties 
apply to all polyester films since these 
are characteristics of the base mate- 
rial. Quite naturally, the products, as 
they are modified by the drafting ma- 
terials or reproduction products 
coater, will vary in quality and in 
the nature of the surface applied for 
drafting and/or the sensitizing for 
reproduction purposes. 


MATTE SURFACE 


HE MATTE SURFACES generally 

will accept both drawing pencil 
and ink, but some are tailored for ink 
use. In any event, the pencil and ink 
used, along with the erasers and eradi- 
cators are of a new special character, 
specifically manufactured and_ engi- 
neered for use with these new films. 
The technique in their use is not sim- 
ple, and one should not give up too 
easily in its mastery. 

The matte surface is in most cases 
included in the advertised film thick- 
ness. This surface layer may be as 
thick as .0005”. Polyester films are 
available in a great number of gauges. 
For drafting and reproduction pur- 
poses the gauges between .003” and 
005” are the most popular. The for- 
mer corresponds roughly with the 
thickness of tracing cloths. 


‘TESTING 
HE WIDE variety of grades and 
brands of materials available on 


the market compelled us to restrict 
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our testing to the most popular items. 

The possible combinations of inks, 

films, leads, and erasers are innumer- 

able. 

Tests were conducted to determine 
which products are best suited for the 
various types of drafting employed by 
the Department and to develop cor- 
rect techniques to achieve the maxi- 
mum advantage from their use. 

To be effective for Departmental 
use, drafting materials must meet cer- 
tain requirements such as, numerous 
revisions, erasures, reproductions, fre- 
quent handling and a life span of over 
thirty years. 

Other factors taken into considera- 
tion were of equal importance. These 
factors were applied to the related 
materials as well as to the various 
films. 

1. The quality and texture of the 
materials must at all times be 
uniform to insure uniformity of 
line work and reproductions. 
The type of work being done, 
whether it may be the fine ink 
lines of our pipe location maps 
or an architectural rendering, 
will certainly govern the selec- 
tion of the materials used. 

3. The method of reproduction to 
be used will in most cases be 
governed by the density of the 
line work and the translucency 
of the drawing material. 

4. The availability of stock, quan- 
tities used and storage require- 
ments affect time, money and 
the uniformity of supplies. 

5. Finally, the draftsman’s person- 
al preference may be one of the 
most important factors to be 
considered. A new product may 
meet all of the requirements 
mentioned, but the familiar and 
habitual usage of common draft- 
ing materials may work against 
its adoption. 
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PRELIMINARY TESTS 


RELIMINARY testing of polyester 

films and the related products by 
application of the previously men- 
tioned conditions reduced the number 
of products to be subjected for further 
testing. The final number of products 
tested was six brands of polyester 
films, five brands of leads, five brands 
of erasers, four brands of inks, and 
miscellaneous surface cleaners and 
eradicators. The objectives of the final 
test were as follows: 
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1. Leads were tested for erasabil- 
ity, smudging, point strength, 
wear, uniformity of grading and 
lead centering. 


2. Inks were tested for their ability 
to bond with the film’s surface. 


3. Erasers and eradicators were 
tested for their ability to re- 
move a line thoroughly, with 
ease and without damage to the 
film’s surface. 


4. Reproductions of and _ from 
polyester films were tested for 
sharpness and clarity of detail. 

The testing was conducted in the 
drafting room and in the Depart- 
ment’s testing laboratories. All adver- 
tised claims by the manufacturer or 
distributor were tested to the best of 
our abilities. Only in the case of di- 
mensional stability did we accept the 
manufacturer’s claims since our work 
will not justify the need nor the high- 
er premiums for the thicker films 
which are more stable than the thin- 
ner films. 

For testing purposes and classifica- 
tion the films were divided into three 
major types, drafting, photographic 
and Diazo. 


DraFTING FILMS 


HE DRAFTING FILMS, as previous- 

ly stated, are matted to accept 
both drawing pencil and ink; and 
some are made more specifically for 
ink work. The tough surface of the 
drafting film will accept lead grades 
of 4H in graphite, #5 in plastic, and 
#44 in the F.T.R. lead. Repeated 
erasures will not harm the surface if 
a soft rubber eraser is used. The ink 
film has a softer matte than the gen- 
eral drafting film and is restricted to 
softer lead grades of 2H in graphite, 
#8 in plastic and #22 in the F.T.R. 
lead. Erasing on ink film should be 
done with the soft vinyl erasers. 

The lead grades recommended are 
for general usage on all polyester 
films. It should be noted that the 
draftsman’s personal preference, tech- 
nique> and brand of film used will 
determine the final selection of the 
lead grade to be used. 


PuHorocrAPHic FiimMs 


HE PHOTOGRAPHICALLY sensitized 
films are of three kinds: con- 
tact film which is used for making — 


same-size reproductions from new 
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or old and worn drawings via a film 
or paper negative; positive-type film 
which is used in making same-size 
intermediates directly without the 
need for a negative; projection film 
which is used in making blow-backs 
from microfilm negatives or reduc- 
tions or enlargements of standard 
drawings. 

One should note that if the photo- 
graphic film is matted on both sides, 
each will be different. The side on 
which the image is placed is gelatin 
coated to accept the photographic 
emulsions. Consequently this surface 
will have the same restrictions as 
those of the ink film. The other sur- 
face will be the same as the general 
drafting film. 

Diazo-type sensitizing has been im- 
proved a great deal in the field of 
polyester intermediates. This medium 
is manufactured in sepia line and 
black line. The coated side is usually 
the glossy back side, leaving the up 
surface adaptable for drawing. Both 
diazo and photographic polyester re- 
production films can be made either 
reverse or right reading. 


D1azo-Typre FILMs 


1AZO-TYPE film has the same sur- 

face as the general drafting 

film. A few producers make a double 

matte diazo film; however, the image 

side will be almost the same as the 
drawing surface. 

Polyester films are also available 
imprinted with non-reproducing grid 
lines, plan and profile lines, adhesive- 
backed for use as decals, coated with 
scribing surfaces, as well as clear as 
it comes from the original manufac- 
turer. 

Eradication of the photographic 
image is done with silver-dissolving 
erasing fluids. These fluids should be 
applied with cotton swabs or Q-tips, 
following instructions carefully in 
their use. Eye droppers furnished 
with these erasing kits should never 
be used as scrapers in removing the 
image because the fluids tend to sof- 
ten the gelatin coating, and a scraping 
action can permanently damage the 
matte. Films should be completely 
dry before attempts are made to re- 
draw on them. 

The diazo-type image must be 
rubbed off, scraped off, or chemically 
softened and wiped off. This is the 
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POLYESTER FILMS 


Films 


Distributor 

Polytrace 392 Bruning 
Surescale C 396 Bruning 
Ageproof Dietzgen 
Driprint Dietzgen 
Driprint Dietzgen 
Herculene 163 K&E 
Herculene 411 K&E 
Herculene 419 K&E 
Helios 517K K&E 
Helios 517 K&E 
Stabilene 130 K&E 
Stabilene 571 K&E 
Stabilene 591 K&E 
Baie Lo6 F. Post 
VapoTuf-Tex 208PE F’, Post 
Cronaflex D.F. | Various— 


DuPont Photo 


Cronaflex DPM Products Div. 


Cronaflex CFM | 
Cronaflex PFM J 


Cronaflex U.C. 


Pencron L. L. Ridgway 
ZFWL-Mylar Technifax 
MYBKLM-Mylar Technifax 


Various-Eastman 
Kodak Graphic 
Repro. Div. 


Kodagraph C.F. 


Kodagraph A.F. 
Kodagraph P.F. 


Film Type 
Diazo 

Direct Positive 
Contact 
Projection 


only time an erasing machine can be 
safely used since the image side is 
generally not used for drawing. 
Another problem of diazo is that the 
eradicated area will reproduce much 
lighter in contrast than the un-marred 
areas. 

Diazo and photographic processes 
may fulfill any reproduction require- 
ment that may arise. Each has ad- 
vantages over the other. 

Advantages of photographic film 
over diazo are: 

1. Sharper detail. 

2. Higher contrast between line 

and background. 

3, Enlargements and reductions of 

drawings. 

4, Microfilm reproduction. 

5. Excellent scale retention. 

Advantages of diazo film over 
photographic are: 

1. More economical. 

2, Faster (can be made on a 

whiteprint machine). 

3, No special training required for 

development. 

4. Decals can be made ona white- 

print machine. 
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Repro 
Base Film Type Type 
Mylar Drafting None 
Cronar Drafting None 
Mylar Drafting None 
Mylar Black Line Diazo 
Mylar Sepia Diazo 
Mylar Drafting None 
Mylar Direct Positive Photo 
Mylar Projection Photo 
Mylar Black Line Diazo 
Mylar Sepia Diazo 
Mylar Drafting None 
Mylar Contact Photo 
Mylar Projection Photo 
Mylar Drafting None 
Mylar Black Line Diazo 
Cronar Drafting None 
Cronar Drafting (Ink) None 
Cronar Direct Positive Photo 
Cronar Contact Photo 
Cronar Projection Photo 
Cronar Drafting None 
Mylar Drafting None 
Mylar Black Line Diazo 
Estar Direct Positive Photo 
Estar Contact Photo 
Estar Projection Photo 

Used for 


Positive intermediates made in office 
Positive intermediates—same size 
Restoring and copying—same size 
Reductions and enlargements 


RECOMMENDATIONS 
J) HE FOLLOWING recommendations 
T can be applied to all films in gen- 
eral along with the previously rec- 
ommended lead grades: 

1. Avoid the use of a_ back-up 
sheet for contrast while draw- 
ing; this tends to engrave or 
emboss the surface of the film. 
If tracing or overlay work is to 
be done, use leads which are 
softer than those recommended, 
and ease up on the pencil pres- 
sure. 

2. Avoid the use of chisel and 
sharp needle points, as they 
tend to cut through the sur- 
face layer. 

3. Avoid the use of hard leads, 
because they produce light, 
weak lines and engrave the 
surface, making erasures diffi- 
cult. 

4, Label each drawing on one of 
the corners with the brand 
name, thickness and type of 
lead or ink used. This will in- 
sure uniform work for future 
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Crease MARKS 


ETURNING to the matte surface, 
most producers will claim that 
crease marks will not print. This state- 
ment is not entirely true. Crease 
marks will print darker on a single 
matte than on a double matte. This is 
due mainly to the diffusion of light 
which is greater on the double matte. 
Also, crease marks which are con- 
caved against the sensitized print will 
reproduce more than those which 
are convexed. Lines drawn over a 
crease mark will tend to skip. This 
will also show up on reproductions. 
If a drawing gets badly wrinkled 
or creased and will not lie flat, pass 
it through a diazo machine at a slow 
speed a few times, making sure that 
it does not pass through the am- 
monia developer. This will help, but 
it will not completely eliminate the 
damage. 


DousBLeE MATTE 


HE DOUBLE matte surface may 

have the advantage of two work- 
ing surfaces, but when filed together 
these surfaces tend to cause an abra- 
sive action against each other. This 
abrasive action may increase the 
smearing of graphite and it will pro- 
duce static electricity. 

The use of horizontal or vertical 
filing methods should not be contrib- 
uting factors to smearing, crease 
marks, or static electricity. The proper 
handling of the drawings and en- 
forced, correct filing procedures will 
eliminate these problems at the file 
cabinets. Careless handling, by any- 
one, from the draftsman up to the en- 
gineer who approves a drawing, is the 
only cause of dirty and creased draw- 
ings. 


Menpinc Drawincs 


RAWINGS that become torn can 

_J be mended with 3M #810 tape 

or Mylar mending tape. These tapes 

will accept lead or ink, making it 

possible to place them on the working 
surface if desired. 


PENCILS AND LEADS 


mMonc the new materials that have 
been developed along with 
polyester films are two new types of 
leads. These leads were made pri- 
marily for use with the polyester 
films. 
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The first lead type to be developed 
is made of a plastic base. Plastic leads 
will not smear readily and produce 
ink-like drawings. These leads cannot 
be used in the same manner as graph- 
ite leads. Since they are made of a 
plastic material, they tend to be more 
flexible and will chip under less pres- 
sure than graphite leads. 

The best way to use these leads 
is with a short rounded point, and it 
may be necessary to go over a line 
a second time to insure a good bond 
between the lead and the film’s sur- 
face. Practice will develop skill, so do 
not be discouraged or reject these 
leads until you have completed a few 
drawings. 

Only one of the three plastic leads 
tested will form a waterproof bond. 
This waterproof bond will be formed 
on three major brands of polyester 
films. Representatives of the pencil or 
film companies can recommend lead 
and film combinations that form a 
waterproof bond. 

After the drafting films had been 
tested and found to form a water- 
proof bond, it was noted that the lead 
would wash off when used on the 
emulsion side of a photographic film 
of the same brand. The gelatin coat- 
ing on photographic films reduces or 
eliminates the ability of these leads to 
form a waterproof bond. 

The practice of washing drawings 
that are made with plastic leads as 
advertised, should be done with great 
care. As stated, these leads will not 
be waterproof on all films, so test a 
small area before attempting to wash 
a complete drawing. A mild soap, 
luke-warm water and a soft sponge 
should be used to wash drawings. A 
drawing should be washed as infre- 
quently as possible, since each wash- 
ing will remove some of the plastic 
lead. 

Plastic leads are graded from K or 
M, 1 to 5, soft to hard, when the 
regular grading system is not used. 
These leads are limited to films and 
cannot be used satisfactorily on cloth 
or vellum. 


GRAPHITE BASE PENCILS 


HE SECOND TYPE Of lead that has 

been developed is a graphite 
lead made with a special resin to pro- 
duce a very hard lead. These leads 
have a superior point of strength and 
will wear longer than regular graphite 
leads. The leads are graded F.T.R. 
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11, 22, 88, 44, 55, -and=66,) sottaro 
hard. These leads are not restricted 
to films; they can be used on cloth or 
vellum. 

Regular graphite leads can be used 
satisfactorily, although graphite tends 
to smear more readily on films than 
on cloth. 

ERASERS 


INyL-type erasers are best used 

for erasing the plastic leads. Some 
brands are also excellent for remov- 
ing graphite leads. Graphite and 
smudges can also be removed with 
a standard non-abrasive eraser. Eras- 
ers containing gum or oils are not 
recommended for use on polyester 
films. Erasers of this type tend to de- 
posit a residue on the film, which 
makes redrawing difficult. 

Slitting an eraser along the rubbing 
edge with razor cuts %” deep and 7%” 
apart, will increase its efficiency, re- 
duce smearing and minimize the heat 
generated by friction. 

The use of erasing machines has 
become a controversial point among 
users and producers of film. Some 
draftsmen can make repeated erasures 
on the same area without damage to 
the film’s surface, yet the hazard of 
an inexperienced individual ruining 
the surface can exist if machines are 
used. If vinyl erasers can be made for 
use with erasing machines, then the 
machines may be satisfactorily used, 

Redrawing over erased areas will 
vary a great deal and will depend on 
the film, eraser, and type of lead used. 
One combination of eraser and lead 
may produce excellent results on one 
film and be completely unsatisfactory 
on another film. Only trial and error 
can produce the proper combination, 
once the film brand has been selected. 


INKs 


ATERPROOF inks commonly 

V \ used on cloth will not bond 

with polyester films, unless a chemical 

adhesive is added to the ink. In a 

short time these inks will peel or 
flake off. 

Etching inks should not be used 
since they tend to eat into the surface, 
making erasures difficult. 

Acetate inks have produced the 
best results when used with a sharp, 
narrow-point ruling pen. Fill the res- 
ervoir with only a small amount of ink 
at a time, using fresh ink and a gentle 
“floating” action, to produce good line 
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work. 

Dirt and grime will lay on the sur- 
face of the film since they cannot 
penetrate into the film and may ob- 
struct the line work. A surface clean- 
er, preferably the dry type should be 
used to prepare the surface for draw- 
ing and to restore the matte after 
erasures have been made. 

Pencil layouts made prior to inking 
should be as light as _ possible. 
Graphite and especially plastic leads 
form a barrier, which may reduce the 
bond betwen the film and ink. A solu- 
tion to this problem may be in using 
the film as an overlay. Since it is high- 
ly translucent, the layout work can be 
drawn on a separate sheet and the 
ink work can then be traced. 

Eradication of large areas of ink 
can be easily done with a clean moist 
cloth. To remove small areas use 
moist cotton swabs or Q-tips. A moist 
semi-abrasive eraser can be used on 
small areas or stubborn spots. 

Another method used in removing 
large areas on a drawing is to make 
an intermediate as a new master. Dur- 
ing the process of making the inter- 
mediate, a mask of the drawing is 
made so as to burn out the unwanted 
areas. This process may be more ef- 


fective and economical in the long 
run, since the drafting surface will not 
be ruined or become inferior to the 
original surface after a time-consum- 
ing eradication method is used. 

Chemical pencil-line removers and 
ink removers were usually limited to 
the manufacturer that produced the 
film. If chemical eradicators or water 
is used, make sure that the surface is 
well blotted and dry before attempt- 
ing to redraw. 


GENERAL 


RODUCERS Of polyester films and 
ee products are continually 
improving their products, and as they 
do so they should provide their users 
with more specific information. Test- 
ing programs can be expensive for a 
small drafting organization. 

The cost of polyester films has 
continued to decline since they were 
first introduced. Prices will also fluctu- 
ate under the competitive bidding 
system and regional demands. There- 
fore we make no attempt to show 
comparative costs of these films. 

The increasing number of brands 
of polyester film and the increasing 
amount of sales clearly indicate the 


acceptance by many drafting rooms 
of the use of polyester films as draft- 
ing and reproduction media. 

Although advantages of this film 
product are gratifying and numerous, 
there still remains a problem in get- 
ting the individual draftsman to learn 
its specialized uses. The use of poly- 
ester drafting and reproduction films 
can free the draftsman from routine 
and tedious copying so that he may 
be used for constructive and original 
work, 


This article and the attached chart 
are for informative purposes only. 
They in no way signify a product pref- 
erence by the Department of Water 
and Power or the author of the article. 
Products not mentioned here were not 
available or known to the author. 


The Author 


Ernest D. ACEVEDO is a civil en- 
gineering draftsman with the Power 
Design and Construction Division, 
Department of Water and Power, 
City of Los Angeles, 207 South 
Broadway, Los Angeles 54, Calif. 


Increase the scope of your whiteprint facilities... 


WeAyal Tavs 


“27 PROCESSOR 


aD Wev ‘ve prepared a epecial case history 
: oF how one large firm uses the “27” and 


ieprint exposing units for big sav- 
r ‘today— 
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Here’s an easy way for reproduction de- 
partments to make whiteprint interme- 
diates, work prints, general copies, etc., by 
the transfer process. Just expose the 
original special, 
transfer negative designed for whiteprint 

machines—in any whiteprinter. One-step, 
single-solution developing is done in the 
Anken “27” Processor . . . and the positive 
copy can be on your choice of over 20 
different types and weights of paper and 
film. Process any size up to 27 inches 
wide by any length. 


ANKEN FILM COMPANY 


NEWTON, NEW JERSEY 


ne 


- Company 
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PREFOLDED DIAZO PAPER 


If you make a substantial quantity of diaxo prints from roll- 


size drawings, it will pay you to use prefolded, rerolled paper 


IGNIFICANT labor saving in the 
reproduction room has been 
achieved by the introduction of 

prefolded blueline (diazo) paper in 
36” rolls. To realize this advantage, 
it is obviously necessary that roll-size 
prints be a significant fraction of the 
average daily footage. 

Blueprint paper, by way of con- 
trast, fails to exploit the advantages 
of prefolding, since the wetting and 
heat-drying in the continuous print- 
ing machine completely flatten out 
the creases. 

Prefolded paper is reported to have 
been first used in 14” widths for os- 
cillograph records obtained in seismic 
exploration, and its use had been con- 
fined largely to Texas. Late in 1958 
John Carpenter, of the Burroughs Re- 
search Center in Paoli, Pennsylvania, 
recognized the potential advantages of 
prefolded paper for prints of “roll- 
size” engineering drawings, and per- 
suaded one of the manufacturers to 
supply a few hundred yards of 36” 
blueline paper in loose 11” wide ac- 
cordion folds. It was tested extensively 
in normal daily use on Revolute Star 
whiteprinters. 


LasBor SAVINGS 


BVIOUS AT ONCE was the reduc- 
O tion in labor. Previous to the use 
of prefolded paper, the 36-inch strip 
issuing from the delivery end of the 
machine onto the runout table at 20 
to 30 feet per minute was handled 
about like this: the leading edge (ti- 
tle block end) and trailing edge were 
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trimmed with shears. The length of 
the print was then reduced to 11 
inches by accordion folding, with the 
title block facing out. The 36” width 
was then reduced to 9 inches by two 
ordinary folds, again with the title 
block facing out. This method of fold- 
ing is commonly used, and conforms 
to Military Specification MIL-D- 
5480d. The 11” accordion folding is 
quite laborious, and three men are re- 
quired to operate the machine, since 
two men at the delivery end, trimming 
and folding, can just about keep up 
with one man feeding. 

With the prefolded paper, only one 
man is needed at the delivery end. 
He grasps the two ends of the long 
sheet and pushes them together along 
the 8’ runout table. The accordion 
folds drop into place, and the labo- 
rious operation has disappeared _to- 
gether with one third of the labor cost. 


PREFOLDING METHODS 


T ALSO BECAME EVIDENT that loose 
I accordion folded paper brought 
problems of its own, all stemming from 
the fact that it is difficult or impossible 
to maintain tension in the paper as it 
feeds from the supply box. The tearing 
wire will not function, and the paper 
will not track straight. Several con- 
traptions were designed and built in 
an effort to create tension in the paper. 
They were all unsuccessful. 

The practical solution was found in 
rerolling after prefolding and another 
manufacturer supplied samples. It ap- 
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pears that the folding machine creases 
sharply enough to create a permanent 
set, possibly by breaking some of the 
fibers. Be that as it may, when the 
paper is unrolled, and even after it 
is ironed out in the machine, the folds 
restore themselves with very little 
manual assistance. 

The value of prefolded paper hav- 
ing been proven in actual practice, the 
next problem was to obtain a source 
of supply. In the absence of fairly sub- 
stantial demand, most manufacturers 
were understandably reluctant to in- 
vest in the needed expensive equip- 
ment. But, just as plans were being 
completed for a demonstration to in- 
spire such a demand, one of the manu- 
facturers offered to supply the product 
in quantities sufficient for our needs, 
and we were in business. 

The prefolded, rerolled paper is ob- 
viously more costly, the difference be- 
ing about 35% or $.0025 per square 
foot more than the non-prefolded 
paper. 


WasTE CONTROL 


O BE PERFECTLY FAIR, however, 

_ we must consider some additional 
wastage as a consequence of the pre- 
folding. If we are to wind up with the 
title block facing out, that end of the 
tracing must be—as it usually is—fed 
in first, and the trim line registered 
with a “valley” fold of the paper. 
Whether the lengths of drawings are 
perfectly random or in 11-inch incre- 
ments, the average unavoidable waste 
between prints will not exceed 11 
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inches. By contrast, with non-prefold- 

_ed paper the leading edge of a trac- 

ing can be “tailed” behind the pre- 
ceding one without any wasteful gap, 
provided the operator’s skill is equal 
to the machine speed. 

The percentage of this unavoidable 
waste due to prefolded paper depends 
upon the average length of the prints 
being made, but it can hardly exceed 
20% under the worst conditions. Thus, 
the total cost of paper is increased by 
something less than 60%, but the cost 
of labor is reduced by more than 33%. 
This may not sound impressive, but 
in the usual case, the labor cost greatly 
exceeds the material cost. The compu- 
tation of real savings involves several 
controversial questions such as how 
much burden should be applied to the 
basic labor rate and how effectively 
the released labor can be assigned to 
other productive or necessary work. 
But perhaps the most important ad- 
vantage is that the increase in man- 
power efficiency increases the ability 
of the reproduction room to cope with 
sudden and unexpected peak loads, 
rendering faster service, and increas- 
ing the effectiveness of highly paid en- 
gineers thereby. 

The Great Valley Laboratory of 
Burroughs Research Center has been 

using prefolded paper in rolls since 
May 1959 and it has proven satisfac- 
tory in every way. Very recently, an- 
other manufacturer has made this 
paper available. We have tested sev- 
eral rolls and found it entirely 
acceptable. 


PREFOLDING Cur SIZES 


HE success of prefolded roll stock 
| leads to the desire 
to expand the advantages into the cut 
sizes. The standard drawing sizes at 
Burroughs Corporation are: 


A — 8% x Il 
Beso lisp<sol7 
C—17 x_22 
D — 22 x 34 
J — 34 X 50 min. 


All but the J size drawings are 
printed on cut sheets. If prefolding of 
cut sheets presents any advantage it 
would be most conspicuous on the D 
size. Standard practice at Burroughs 
Great Valley Laboratory is to fold the 
-D size print as shown in accompany- 
ing illustration. 

The vertical folds are accordion- 
fashion, and the lower right corner 
panel is on the outside of the folded 
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Standard practice for folding D-size prints at Burroughs. 


print. This arrangement files conven- 
iently and is also in accordance with 
MIL-D-5840d, except possibly for the 
11%” spacing (instead of 11”) which 
avoids the awkward 1” excess. An of- 
ficial ruling on this point has yet to be 
obtained. 

Feeding the paper into the ma- 
chine, the creases must transverse; if 
longitudinal they are not flattened 
completely by the belts and cylinder 
and a shadow is prone to develop, 
particularly at the left-hand or “val- 
ley” fold. A print thus occupies a 
34” length of the machine rather than 
22”, reducing the production efficien- 
cy of the machine—and the whole 
crew—by 35%. This is important if a 
slow printing speed is used, but with 
the powerful lamps and fast papers 
available today, the prints will go 
through as fast as the operator can 
start them in, retrieve the tracing, and 
assemble the next set. 

The fact that creases parallel with 
the belts will generate shadows is suf- 
ficient reason not to prefold in both 
directions. Whatever is to be gained 
in manpower efficiency must not be at 
the expense of quality. 

A few hundred D-size sheets were 
prefolded by hand and tested in nor- 
mal use. The results were not encour- 
aging. A 22 x 34 sheet is large enough 
to be awkward to manage, and the 
necessity for placing the 34-inch di- 
mension parallel with the movement 
further complicated the situation. An 
extension to the feed table might 
overcome this handicap, but space 
does not permit this. 

Under favorable local conditions 
and by the exercise of some ingenuity, 
the problems might be overcome ¢o the 
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extent that prefolded cut sizes—D, and 
smaller sizes as well—would achieve 
some worthwhile economies. At least 
one of the major suppliers is thinking 
about marketing prefolded cut sheets, 
but none are commercially available at 
this writing. 

Should anyone wonder why D size 
prints cannot be run on roll stock, the 
answer is that they can, but the extra 
labor in cutting apart (even if no trim- 
ming is required) is far more costly 
than the very small added cost of cut 
sheets. And as for printing D sizes on 
prefolded roll paper, the same draw- 
back exists, plus the fact that the 11- 
inch folds run the wrong way and the 
print must be turned at right angles 
to its proper file position, and this does 
not conform to MIL-D-5480d. Alter- 
natively, the tracings may be turned 
90° so that only 22 inches of the 36- 
inch width are utilized. At the same 
time only 34 inches of every 44-inch 
length increment can be used. The 
waste of paper is excessive (over 50%), 
and the extra labor of trimming more 
than nullifies any saving in folding. 

To summarize: if you are making 
any substantial quantity of diazo 
prints from roll-size drawings, it 
will pay you to buy prefolded, rerolled 


paper. 


The Author 


Ratpu A. Krauss is supervisor of 
the Engineering Records and Repro- 
duction Department at Burroughs 
Corporation Research Center, Paoli, 
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A BLUE PRINTER LOOKS AT MIL-D-70327 


How the commercial blue printer can help assure 
the success of the new standardization program 


HE NEW MILITARY specifica- 

tion, MIL-D-70327, covering 

“drawings, engineering and 
associated lists,” is going to be of in- 
terest to commercial blue printers 
whether or not they are directly con- 
cerned with government contracts. 

This is true because it is going to 
have far-reaching effects on the type 
and quality of original drawings to 
be prepared by prime contractors and 
subcontractors for all military depart- 
ments. From the first sketches through 
to the approved pilot model, to the 
final finished production drawings, the 
skills of the blue printer are utilized 
to separate, assemble, reverse, enlarge, 
reduce, and strengthen these draw- 
ings. The reproduction of prints and 
data lists for release is only a part of 
our function. 

We also enter the business area as 
purveyors of, and advisors on, all 
types of reproduction machinery and 
drafting materials and equipment. 
This places us in the position to be 
of material assistance to our customers 
and the military in compliance with 
the provisions of the new military spe- 
cifications. 

One of the announced objectives of 
the whole military program in this 
area is to improve the quality, and 
thus the reproducibility, of original 
drawings and engineering data lists. 
As commercial reproductionists, we 
can certainly subscribe to this objec- 
tive. 

Another laudable objective of the 
program is to facilitate distribution 


22 


by William F. Blocher 


through various miniaturization proc- 
esses and their related print - back 
methods. These miniaturization pro- 
grams were developed through many 
meetings between industry and mili- 
tary personnel, and have resulted in 
harmonious, general agreement on 
accepted engineering reproduction 
methods systems. 

The 35mm. miniaturization system 
is spelled out in MIL-M-9868, which 
refers to MIL-D-70327. The 105mm. 
miniaturization system for construc- 
tion, architectural drawings, maps and 
related documents, is spelled out in 
MIL-P-9879, which refers to MIL- 
D-70327. The aperture card filing, 
sorting and data processing systems, 
are spelled out in MIL-C-9877 and 
MIL-C-9878, both of which refer to 
MIL-D-70327. In all, some 20 mili- 
tary standards are either called out 
in MIL-D-70327 or refer to it as 
setting the basic quality standards for 
drawings and data lists. 

The goal of the military in this pro- 
gram is commendable. As commercial 
blue printers, we cannot but praise 
the objectives of this new program. 
We may question some of the meth- 
ods, some of the areas in which they 
have attempted to hurdle conversion 
obstacles when there might better 
have been an orderly transition, but 
we approve their objectives. 


HEN THIS whole government 
project started, several years 
ago, IABPAI set up a special commit- 
tee to work with the industry ad hoc 
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group and the military on its planning 
and drafting. Our committee was able 
to suggest many changes in the origi- 
nal draft of MIL-D-5480, for example, 
adding new processes and revising de- 
scriptions of older processes to make 
them more meaningful. 

When the military decided to stand- 
ardize its whole system of filing and 
reproduction of drawings and data 
lists on 35mm. aperture cards, our 
committee pointed out the needs of 
the military for larger sizes of minia- 
turizations. As a result, authorization 
was spelled out in separate specifica- 
tions for both 35mm. and 105mm. 
reproductions. 

Private industry, it should be re- 
membered, has done the basic research 
and spent the millions of dollars that 
have been necessary to develop minia- 
turization to the point where the mili- 
tary can attempt to standardize and, 
we hope, save millions of dollars in 
storage and reproduction time and ef- 
fort. At the same time, as an industry, 
we commercial reproduction special- 
ists would be derelict in our duty to 
ourselves and our government if we 
did not point out to the military, at 
this time, that we have the know- 
how and trained personnel to make 
this system work. 

The military will do well to utilize 
our industry as a means of disseminat- 
ing information and interpreting MIL- 
D-70327, as we have the knowledge 
and can analyze its potential. Our 
commercial plants are ready to go 
with any and all processes of repro- 
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duction of drawings and data lists, 
Economy of operation with us, as 
with any “captive plant” or govern- 
ment installation, depends upon utili- 
zation of facilities to the fullest extent 
possible. 


ROM THE work-horse type of re- 
K production necessary to prompt 
distribution of engineering informa- 
tion—through the development of the 
product, to data submittal—-we com- 
mercial blue printers keep up to date 
in our plants. 

This means considerable investment 
today, when you consider: 

1. Recent developments in diazo 
with new products as base mate- 
rials, 

2. The quality and build-up of 
drawings by contact frames and 
105mm. projection systems, 

3. The improved camera _ tech- 
niques for enlargements and re- 
ductions, to say nothing of the 
value of screen process photo- 
tracings, 

4, The cost savings of flow-type re- 
duction cameras for final masters 
which can be produced eco- 
nomically during product devel- 
opment, and 

5. The flexibility of final reproduc- 
tion on 35mm. in aperture cards 
with attendant sorting and filing 
economies. 

All these systems, in one way or 

another, are necessary to the full utili- 
zation of the new MIL-D-70327 con- 
cept. 

Cooperation between the govern- 
ment, its prime contractors and sub- 
contractors and the commercial blue 
print industry, can assure success of 
this new standardization program. 
Selfish lack of cooperation, by any of 
the three partners, or over-selling of 
any single technique, product or proc- 
ess, can put the whole program on its 
back before those who are supposed 
to use it begin to understand what 
it is all about. 

Government procurement officers 
and project supervisors should start 
now encouraging prime contractors to 
utilize as much available commercial 
blue printers’ machine-time as pos- 
sible. Cost savings will inevitably 
result, and, militarily speaking, dis- 
persal, a security necessity, will auto- 
matically occur. 

A national “alert” study, only a few 

years ago, disclosed that this repro- 

duction industry is one of the most 
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essential. Its dispersal is absolutely 
essential to the survival plans of any 
post-attack period. 

The commercial reproduction in- 
dustry developed the newly adopted 
system specified in MIL - D - 70327, 
The military has adopted it, and is 
spelling out perfections that are “con- 
summations, devoutly to be wished.” 
They will take place only if the mili- 
tary provides sufficient volume for 
independent contractors to justify the 
purchase of equipment, research and 
training of personnel necessary to im- 
plement the system and develop it 
further. 

Hundreds of millions of dollars are 
going to be required in the purchase 
of new equipment, research, and train- 
ing of personnel to operate the equip- 
ment, and it is going to take lots of 
military work in commercial shops to 
help foot the bill. If the military un- 
dertakes to do the whole job itself, in 
its government shops or through en- 
couragement of captive plant growth, 
it is going to have to foot the bill—in 
toto. In the end, it will have an 
uneconomic, concentrated,  attack- 
exposed, expensive, competitive op- 
eration that will stifle commercial 
industry participation. 

The commercial reproduction in- 
dustry stands ready to make the nec- 
essary new capital outlays. It has the 
know-how. It has the trained person- 
nel and will train the necessary new 
recruits. It is “tooling up” the same as 
the military and its prime and sub- 
contractors. Private industry needs 
only the go-ahead from the military 
and its prime and subcontractors to 
become partners in the tremendous 
task ahead of removing some real 
roadblocks in the path of MIL-D- 
10327. 


Engineering and drafting depart- 
ment heads of prime and subcontrac- 
tors are already decrying the added 
costs of compliance with MIL-D- 
70327. To them we say, “Consult your 
local commercial blue printer. He will 
help you cut your costs and comply.” 
To military procurement officers, we 
say, “Don’t get caught with antiquated 
equipment. This is a fast-moving in- 
dustry that develops new and better 
processes before the ink is dry on the 
drawings of the old. Consult your 
local commercial reproduction special- 
ist. He is tooled up or will tool up 
with the latest equipment to meet 
your needs and his business is keeping 
up to date, the better to serve you.” 

The commercial blue printer’s abil- 
ity to serve the military and military 
contractors is subject only to the limi- 
tations of the equipment available. 
We have had years of practical experi- 
ence with the myriad kinds of equip- 
ment in production and experiment. 
We can divide capital, research, and 
training costs between military and 
commercial users. As an industry we 
must and will help the military and 
military contractors hold these costs 
to a minimum. Commercial blue 
printers, if given the opportunity, will 
help make MIL-D-70327 work. 


The Author 


WituiaAM F. Briocuer, Blocher Blue 
Print & Supply Co., 1021 20th, N.W., 
Washington, D. C. Mr. Blocher is a 
Past President of the International 
Association of Blue Print and Allied 
Industries (IABPAI) and a member 
of the Association’s Military Specifica- 
tions Committee. 
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Salar Products 


A New Quality Standard 


for Ammonia 
for Sepia Moist 
DRY PHOTO for Photographic-like Prints 


Write for catalogue. 


SOLAR PRODUCTS 34So. 16th St., Phila. 2 Pa.—Ph: LOcust 3-488 


for 
Diazo Papers 
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Pencil Techniques Can Improve Microfilm Clarity 


Nine cays to improve legibility 


AVE MICROFILMS of your draw- 
et ings been rejected? They prob- 
ably have, if your experience is similar 
to that of most drafting rooms. Our 
investigation shows that nearly 15% 
of all microfilm must be rejected on 
the basis of illegibility. This varies 
by drafting room from a low of less 
than 1% of frames, to a high of 20%. 
Ordinarily, when the rate of rejection 
of frames within a roll is 20%, the en- 
tire roll is rejected. Hence the actual 
average rate of rejection may well be 
above 15%. 

This expensive loss of draftsmen’s 
time, reproduction time and materials 
cost has caused management every- 
where to reappraise the drafting tech- 
niques which for years had been ade- 
quate for other forms of intermediates. 

Two circumstances of the micro- 


Film structure magnified 25 times. 
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by Ernest M. Raasch 


filming processes demand better pen- 
cil drawings for this medium: 

1. The camera operator dependent 

upon contrast for his effects is 
more at the mercy of the drafts- 
man than was the contact-print 
maker, who was dependent 
upon opacity of lines for his 
effects; 
Faster handling of microfilm in 
aperture cards has made pos- 
sible faster and more critical 
inspection at a rate of up to ten 
times as fast as with other in- 
termediates. 


bo 


Mayor CausEs OF REJECTION 
4 Pence TOGETHER, these two fac- 


tors have pointed up the single 
major cause of most microfilm illegi- 
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bility: lack of uniformity of contrast 
(or density) on the original drawing 
This in turn was seen to be causec 
by: 

1. The use of widely varying ma- 
terials of unequal density on 
the same drawing (stamp pad. 
typewriter, pencil or ink); 


2. The use of widely varying tech- 
niques in applying information 
to the sheet, using similar mate- 
rials; 

3. The use of varying housekeep- 


ing practices resulting in dele- 
terious effects upon backgrounc 
density. 

Two of these causes are found ir 
the information applied to this sheet. 
while the third is found in the sheet 
itself. Prior to microfilming mos' 
draftsmen felt that the only real vari 


Paper structure magnified 25 times. 
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ble which could. affect prints was in 
e line they laid down. But in micro- 
Iming both the lines and the sheet 
worked on are variables, inter-related 
by the eye of the camera dependent 
for its sight upon the difference be- 
tween light and dark. Because of this 
microfilm images can seldom be better 
than the original drawing. Our re- 
search has shown that certain tech- 
niques of drawing, if followed, can 
noticeably improve the quality of 
microfilm. 


RECOMMENDED PENCIL TECHNIQUES 


oe any pencil usage that 

gives lines of uneven weight, 
causes “spreading” of lines thru ex- 
cessive point wear, changes the ability 
of the sheet surface to accept pencil 
work, or changes the background den- 
sity of the sheet drawn upon, is to be 
avoided. 

_ The following pencil practices have 
been tested, and are recommended for 
improvement of microfilm qualities: 


1. Rorate THE PeEeNnciL. Elemen- 
tary as it may seem, the prac- 
tice of rotating the pencil has 
been seriously neglected. Rota- 
tion gives a constant point to 

- the pencil and a dense core to 

the line, lessening feathering at 

the edges of the line. Any line 
laid down by rotation is strong- 
er than a line laid down flatly 
because the direction of the 
particles will not merely paral- 


Pencil line on film before erasing. 
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lel the direction of the lines. 
Odd-shaped lead holders or the 
excessively large diameters of 
plastic or other leads tend to 
discourage rotation. 

MAINTAIN A ConsTANT ANGLE 
oF PENCIL To SHEET. As shown 
in the photo both tracing paper 
and tracing film have structures 
that allow variation in line 
depth. The angle of the pencil, 
together with the pressure ex- 
erted, can place the lines at 
different depths, resulting in a 
lack of uniformity. A constant 
pressure and a constant angle 
assure uniform density, while 
fast-wearing leads which neces- 
sitate angle changes will cause 
unevenness. 


Hotp to A Minimum LETTER 
Heicut oF }”. This size is nec- 
essary (5/16” is even better) to 
keep looped letters from filling 
in and intersecting lines from 
“cobwebbing.” Uniformity of 
slant, style and = spacing is 
equally important, as is the 
ability of the pencil to keep 
its point within these close tol- 
erances. 


Use a Minimum NUMBER OF 
DIFFERENT PENCIL DEGREES ON 
A SINGLE Drawinc. The grad- 
ations of grayness found in dif- 
ferent degrees of pencils can 
affect contrast. More than two 
or three degrees on a single 
drawing will result in some 


Free Poster 


These nine techniques are avail- 
able in poster form for display 
in drafting rooms. For your free 
copy of this poster write: Em- 
est M. Raasch, Pencil Sales Div., 
The Joseph Dixon Crucible Co., 
Jersey City 3, N. J. 


weak line images. 

5. Avow Penctits Wuich WEAR 
QuickLy. The use of 100% plas- 
tic leads, or softer degrees of 
graphite leads, may result in 
excessive wear, which will cause 
lines to widen, resulting in weak 
lines and lines which “spread” 
too close to one another. Re- 
duction to microfilm size will 
then “muddy” these lines into 
one another. Excessive repoint- 


ing also causes noticeable 
changes in line and letter den- 
sity. 


6. Use Pencits WuicH ERASE 
Easity. Each time a line must 
be erased some disarrangement 
of the “tooth” of the material 
is caused. The more the tooth 
is changed, the greater will be 
the difference in the line re- 
drafted over the erasure. The 
camera will pick this up. Very 
hard graphite pencils, or plastic 
pencils which are difficult to 
erase, will cause line faults in 
re-drafting. Even a gentle eras- 


Film surface after erasure. 
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ure on tracing film, as shown in 
the photo, will result in some 
matte damage. 


Use ERASERS AND TECHNIQUES 


Wauicu Erase Gentiy. Harsh- 
ly abrasive erasers heighten 
tooth damage, and excessive 


pressure and speed will cause 
heat which further disarranges 
the surface. If an erasure chang- 
es the thickness of the sheet, 
this will result in a change in 
background density and will 
show up on the microfilm as a 
“halo” which can cause illegi- 
bility. Erasing at right angles to 
a line will better distribute 
eraser damage. 


Dp 


Protect Lines AND LETTERING 
Any practice which may reduce 
line density should be avoided. 
Excessive use of cleaning 
powder, the washing of tracings 
or the abrasion of sheets caused 
by stacking, will pose serious 
threats to density. Density loss- 
es of up to 30% from these prac- 
tices are common. 


9. Protect THE SHEET SURFACE. 
Any accumulation of surface 
dust, ashes or newsprint on the 
surface of the sheet will lower 
contrast. Tracings prepared for 
microfilming should be covered 
each night, and if large, those 
portions not actually being 
worked on should be covered at 
all times. Frequent brushings, 
good housekeeping and neat- 
ness will benefit in 
clarity. 

The foregoing techniques are al- 
ready in use in many drafting rooms, 
and most are common-sense proce- 
dure. But the critical eye of the micro- 
film camera will increasingly demand 
that all of these techniques be fol- 
lowed to insure high quality microfilm 
images. Firms that have suffered ex- 
cessive rejections of microfilm nega- 
tives have found most of the non- 
camera difficulties to be in these areas. 
Check your practices. You may save 
yourself needless rejections. 


superior 
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This is a size comparison between the 10" POST Versalog 
and its 5" replica, the POST Pocket Versalog. 


The trend to 
“COMPACT” slide rules 


Why asmall slide rule? 


Users of America’s best-selling Post 
Versalog, in the regulation 10” desk 
size, have been known to covet a 
5” Post Pocket Versalog, and even 
buy one... as a more easily carried 
convenience ... as a spare... or 
just for the sheer joy of having, like 
a gun collector, a ‘“‘matched pair.” 
It took more than requests from 
pleased users of the 10” Versalog to 
convince our marketing people that 
the need actually existed for a pre- 
mium-priced 5” pocket rule with 23 
scales. Our technical men were even 
harder to convince that high Versa- 
log standards of accuracy could be 
maintained in miniature. 


Who can use them? 


That there is a need has since been 
proved by the thousands of engi- 
neers, architects, scientists, and stu- 
dents who have bought and used a 
Post Pocket Versalog in preference 
not only to the larger version, but 


after comparing it with other smaller 
makes. 

As to accuracy, we are still amazed 
at the exquisite job our production 
team has done in miniaturization— 
the 5” Pocket Versalog includes 
every one of the 23 scales found on 
its much larger counterpart and, in 
addition, bears engine-divided cali- 
brations of such sharpness and 
clarity that no magnifier is needed. 


Own a Versalog for less 


To further popularize this fine in- 
strument, Post dealers are offering 
it at a special low price for a limited 
time. All models come with a hand- 
crafted leather case and spring pock- 
et clip. Also available with hard- 
bound instruction text. | 

For further information, ask your 
Post dealer. Or, for free literature, 
price data and name of nearest 
dealer, write to Frederick Post Com- 
pany, 3656 North Avondale Avenue, 
Chicago 18, Illinois. 
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STANDARDS FOR MICROFILM 


The application of microfilm techniques to the 
engineering drawing field puts increased em- 
phasis on the need for further standardization 


LTHOUGH MICROFILM was born 
over a hundred years ago, 
its age as an industry is only 


about 30 years. In the last two or 
three years some major advances to- 
ward a basis for industry-wide stand- 
ards have been achieved. Where wide 
differences of philosophy existed, there 
‘has been a climate of desire for reach- 
ing a common ground. Where equip- 


ment 


designs had differed widely, 


basic requirements reflecting a better 
view of the needs of industry are 
bringing design standards closer to- 
gether. This portends an accelerated 
activity for ASA Committee PH5 in 
reducing more and more of these 
areas of agreement to American Stand- 


ards. 


AMERICAN STANDARDS 


HILE THE INITIAL large surge of 
usage of microfilm has been in 


government departments, industry use 


is now predominating, and the growth 


of industry use appears to be just be- 
ginning. This places great emphasis 
on getting approved American Stand- 


ards as rapidly as possible so manu- 


-facturers can proceed with confidence 
to provide better tools and users can 
plan microfilm systems with assur- 


Zi 


-- 


ance. 


There are presently on the books 
American Standards affecting micro- 
film and covering the following areas: 

PH1.25 - 1956 Specifications for 


Safety Photographic 
Film. 


PH1.28 - 1957 Specifications for 


Photographic Films 
for Permanent Rec- 
ords 


PH2.19- 1959 Diffuse Transmis- 


sion Density 


This paper was presented by Mr. Nelson before 
the Eleventh National Conference on Standards 
of the American Standards Association. 
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by Carl E. Nelson 


PH4.8 -1958 Method for Deter- 
mining the Thiosul- 
fate Content of Pro- 
cessed Black - and - 
White Photographic 
Film and Plates 

PH4.20-1958 Photographic Filing 

Envelopes for Stor- 
ing Processed Pho- 
tographic Films, 
Plates, and Papers. 
PH5.1 -1959 Specifications for 
Microfilm Readers 
for 16mm. and 35- 
mm. Film on Reels 

PH5.2 -1957 Dimensions for 
Paper Sheets for 
Photo-Reproduction 
of Documents 

- 1958 Specifications for 
16mm. and 35mm. 
Microfilm on Reels 
or in Strips 

PH5.4 -1957 Practice for Storage 

of Microfilm 

Z38.7.17-1946 Reels for Processed 

Microfilm 


PH5.3 


NEEDED STANDARDS 


HERE ARE urgently needed stand- 

ards to cover a number of other 
areas which are now ripe for such 
standards. While the need seems most 
pressing in the application of micro- 
film to engineering drawings, similar 
standards are required for all applica- 


tions of microfilm. Areas requiring 


standardization are: 

1. Quality of Microfilm—In sub- 
committee PH5.1 a great effort 
is being expended to establish 
the quality requirements of 
microfilm. This effort will result 
particularly in standards for res- 
olution and density and _ their 
application to the variations of 
different systems. 

2. Materials—Involved here are, 
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for example, requirements for 
the different films used, such as 
silver emulsion, diazo, and 
thermally developed film. Other 
areas may include chemicals, de- 
velopment formulas, and meth- 
ods. 


. Hardware—In this field there is 


now only a standard for readers 
for roll film. Greatly needed are 
standards for cameras, readers 
for card - mounted film, reader- 
printers, enlarger-printers, film 
processors, card-to-card and roll- 
to-roll duplicators, mounters 
which mount a frame of micro- 
film into an apertured card, 
certain testing equipment, and 
other tools of the industry. 


. Drafting—While very measur- 


able progress has been made in 
the field of drafting standards 
generally, microfilm has imposed 
some new requirements. A joint 
group consisting of representa- 
tion from ASA Sectional Com- 
mittees Y14 and PH5 has been 
constituted to examine this area. 
Drafting standards form the 
basis from which many other 
standards grow. They also con- 
trol the final readability of 
microfilm. 


. Methods of Practice—This area 


is one which must be approach- 
ed somewhat more cautiously, 
since resultant standards could 
be more restrictive than helpful. 
However, there are many things 
which can be standardized and 
from which can come substantial 
benefits. For example, the DoD 
specification standardizes reduc- 
tions of 16, 20, 24 and 30 for 
drawings. Industry is moving in 
this same direction. Such stand- 
ards permit manufacturers to de- 
sign equipment with assurance 
that it will meet the users’ needs. 


| 


Nese nk ae ee eee 
SOME PENCILS DRAW ON VELLUM 
SOME DRAW ON FILM 


F.T.R. DRAWS ON VELLUM, 
FILM AND CLOTH! 


HERE ARE THREE GOOD 
REASONS WHY YOU SHOULD 
USE DIXON F.T.R. DRAWING 
PENCILS OR REFILL LEADS: 


1. Because they draw on all of the above 
surfaces, you only need one pencil 
inventory. 

2. Because when you're not jumping 
from one type of pencil to another 
the uniformity and density of-the line 
remains constant, improving micro- 
filming and print-making. 

3. Because F.T.R. is the only pencil that 
combines the best features of graph- 
ite with the newness of resins. 


DI fo NS ALL NEW 


F.T.R. 


DRAFTING PENCILS 


TRY THESE REVEALING TESTS: 


1. RATE OF WEAR—WITH COMPA- 
RABLE DEGREES AND EQUAL 
POINTS AND PRESSURE, DRAW ONE 
18’ LINE WITH EACH PENCIL. RE- 
SULTS: NOTE WHICH PENCIL WORE 
MORE QUICKLY, AND WHICH LINE 
BROADENED MORE. 

2. OPACITY OF LINE—RE-POINT PEN- 
CILS EQUALLY. DRAW FOUR 4” 
LINES INTERSECTING LINES WITH 
EQUAL PRESSURE WITH EACH PEN- 
CIL. RESULTS: MAKE 3 PRINTS AT 
VERY SLOW, MEDIUM AND FAST 
SPEEDS AND NOTE WHICH LINES 
“COME UP STRONGER.” 


3. ERASABILITY—RE-POINT PENCILS 
EQUALLY. DRAW FOUR 4’ LINES 
ALTERNATELY WITH EACH PENCIL, 
BENEATH ONE ANOTHER. MAKE 
SINGLE PASS DOWN THROUGH ALL 
LINES WITH ERASER. RESULTS: 
NOTE WHICH LINES REMOVED 
MORE EASILY, WITH LESS MATTE 
DAMAGE. ERASE ONE LINE OF 
EACH COMPLETELY, AND RE-DRAFT 
IN SAME SPOT. NOTE WHICH LINE 
REDREW MORE EASILY. 


Make your own production run and ease 
the changeover to film. Dixon F.T.R. 
Drafting Pencils are available in six de- 
grees of pencils and refill leads. 
F.T.R. 11, 22, 33, 44, 55, 66 
soft A ________________ hard 
Write for free samples and information. 
The Joseph Dixon Crucible Co., Techni- 
cal Research Dept. GS, Jersey City, N. J. 
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Another typical item is the size and placement of 
the aperture in the aperture card and the centering 
of the film within the aperture. Manufacturers can-4 
not successfully meet the demands of the market 
until general agreement is reached on items of prac} 
tice such as these. 
BELL SysTEM STANDARDS 

rrHin the Bell System there was early recognitior 

WW of the need for standards in the microfilm field]! 
A concentrated and co-operative development effort has 
led to system-wide standards. Wherever American Stand 
ards were available, these have been used. However, im 
the areas just mentioned where no American Standard¢ 
are yet available, new standards have been developec 
for Bell System use. Quality and materials standards very 
closely parallel the new Department of Defense specifica 
tions. Extensive tests of available hardware have beer 
very informative as to those which can produce microfilm 
or microfilm copy to meet the quality standards. Basia 
to film quality standards and standards for methods anc 
practice are certain drafting standards. For example, the 
height of a letter on an original drawing influences how 
much it can be reduced on microfilm. In turn, the magni-i 
tude of reduction determines the magnification requirec 
on a reader, to make an image readable, or on a printer 
which makes an enlarged print from the microfilm. Thick~ 
ness and density of lines and general condition of a draw- 
ing play an important part in making quality microfilm 
Standards for these and many other drafting areas affect+ 
ing microfilm have been established. 

It should be mentioned here also that much progress 
has been made toward uniform drafting practice due tc 
the excellent co-operation between representatives of in- 
dustry and government which resulted in engineering 
drawing specification MIL-D-70327 and the related milii 
tary drafting standards in the MIL-STD series. 

With respect to standards for methods and _ practice: 
the Bell System is aware that much of this area must 
tailored to the individual needs of companies and govern- 
ment agencies. However, there also is much commor 
ground where it is to the advantage of everyone to hava 
common standards. An honest effort is being made in 
this area to shape Bell System standards as nearly as 
practicable to the common needs of both industry anc 
government. 


MICROFILM STANDARDS 


W HILE THESE AREAS where standards effort will be 
placed appear to be prompted by the present grea; 
interest in applying microfilm techniques to the engineer: 
ing drawing field, the same need is equally pressing in 
other applications of microfilm. It is said that our country 
has millions of feet of 16mm. microfilm of page size 
documents, but no one knows whether it is of a quality 
sufficient to guarantee usefulness should it be called upon 
to produce hard copy. The importance of standards is a: 
great in this field as in the 35mm. film field. 


The Author 


Cart E. Netson heads the Bell Telephone Laboratorie} 
department of research in engineering methods and i 
chairman of Bell’s Reproduction Committee. The Nation 
Microfilm Association elected him as the first industrial 
member to its board of directors. 
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_ Hamilton L-Contour Table 

 Prestige-assured, individualized work area 
providing complete board adjustment plus 
extra storage and reference area. 


For practical, down-to-earth help in solving your drafting 
room modernization problems, consult trained POST 
salesmen and dealer representatives for recommendations 
tailored to your needs. Or, write Frederick Post Company, 
3650 North Avondale Avenue, Chicago 18, Illinois, for 
information on the complete line of POST drafting mate- 


rials and engineering supplies. 


SENSITIZED PAPERS, CLOTHS AND FILMS « REPRODUCTION MACHi Lise 
SLIDE RULES AND SCALES «+ DRAFTING EQUIPMENT AND SUP . 
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Save all the money you can with the latest materials- 
handling devices—but don’t overlook your drafting 
department, either! Professional draftsmen really 
deserve the latest equipment—it’s just good business 
for you to see that they have it. 


- Hamilton Unit System Files imi 7 : 
Provide full protection, accessibility, and Built-in mechanism adjusts board to in- 
classification for all materials to be filed. dividual height and slope requirements, 


Occupy minimum floor space. 


Is your materials-handling equipment 
years ahead of your engineering design equipment? 


Your draftsmen, your productivity, deserve 
new Hamilton space- and time-saving 
equipment from Post 


Top engineers or draftsmen do their very best work at peak 
efficiency—when they work with high-quality, professionally 
designed equipment. It’s a morale-boosting compliment to a 
good man to give him the best equipment. He feels better, 
works harder, makes fewer errors. And the genuine quality 
in each Hamilton unit will actually save real money over the* 
years. -Why not gain the plus benefits of modern styling at a 
modest investment—plus the better working atmosphere 
Hamilton units provide? Our planning engineers are as 
close as your phone! 


HAMILTON CL-100 TABLE Entirely new, canted-leg 
styling assures stability without side crossrails. Strata- 
Core board, with green linoleum surface, both sides steel 
edged; tilts 0° to 40°. Fully adjustable recessed footrest; 
steel reference, tool, and catalog drawers. Other fine 
features, superb styling in light Sahara Tan, satin-chrome 
hardware. 


Hamilton Auto-Shift Table 


provides full accessibility, reduces errors. 


FREDERICK POST COMPANY 
Chicago 90 » Englewood, N. J. » Pittsburgh « Detroit 
Milwaukee « Houston e. Los Angeles e San Francisco 

Dealers in all principal cities 


NES « TRACING AND DRAWING MEDIA + DRAWING INSTRUMENTS 


DRAFTING FURNITURE « FIELD EQUIPMENT 
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Two-Process Printer 


A new two-process printer requir- 
ing no darkroom has recently been 
developed for use in making tranpar- 
encies for overhead projection. Ozalid 
Division, General Analine and Film 
Corp., 68 Corliss Lane, Johnson City, 
N. Y., calls its product Projecto-Printer 
40, suggests it for use in education, 
military, sales training and promotion 
especially. Simple to operate and port- 
able, it can be used for in-the-field 
production of transparencies. Two re- 
production processes are employed: 
dry developing diazo method and the 
reflex photocopy method. All devel- 
oper chemicals are contained in a 
plastic bag attached inside the ma- 
chine to simplify filling, draining, and 
storing processing solutions. Projecto- 


Quy 


Printer 40 weighs 35 lbs., is 12% 
wide, 15%” long, has storage space for 
developer supplies and 100 sheets of 
sensitized material. Operation requires 
110 volt AC. 


(For additional information regarding 
the new products described here, contact 


the manufacturer directly. Complete ad- 


dresses are included.) 


Precision Instruments 


The U. S. Blue Print Paper Co., 111 
N. Wacker Drive, Chicago 6, IIl., has 
announced its appointment as distrib- 
utor for E. O. Richter & Co. precision 
drawing instruments. Quality and 
craftsmanship standards of Richter 
products are to be maintained while 
the pricing of the line will now be 
competitive. The instruments are 
plated with a hard, non-tarnish finish 
on solid German silver. New refine- 
ment is a patented arrestor pin in the 
compass head to prevent any damage 
to straightening device when opened 


to full width. 


Ammonia Gas System 

A new anhydrous ammonia gas sys- 
tem for use with all dry diazo equip-} 
ment has just been announced by!| 
Copy-mation, Inc., Dept. AM, 5650| 
North Western Ave., Chicago, Ill. The > 
new Ammo-Matic system is available » 
on all the company’s whiteprinters and | 
can easily be installed on other makes, | 
old and new, of dry diazo equipment. . 
Tests indicate that Ammo-Matic con- - 
siderably improves print development 
and effects savings up to 50%. Positive : 
control of ammonia flow gives opti- - 
mum print development. 


Precision Templates 

A series of templates corrected to} 
.017 inches to allow for Rapidograph 
Technical Fountain Pen No. “00” and 
the Koh-I-Noor Drawing Pencil has 
been announced by Koh-I-Noor, Inc., 
Bloomsbury, N. J. Templates are 
orange, have designating data en- 
graved for permanence, and are pack- 
aged on cardboard in a transparent 
plastic container for ease in selection. 
Series includes Square, Circle, Tri- 
angle, Screw Head, Tangent Curved, 
and other designs. Complete data is 
available from company. 


Applicable for color drawings on many types of acetate 


WATERPROOF PIGMENT 


DRAWING INK 


In 8 brilliant opaque colors, 
black and white. Ideal for crow- 

quill, ruling and lettering pens; 

brush and airbrush. Free-flowing 

even from the finest point. 


In reproduction, these inks retain 
their intensity and brilliancy. 
Completely undisturbed by water- 
color overwashes. 


or write for 


ALVIN’S FREE 


Template 
Supply" House 


“Quality At The Right Price” 


IMMEDIATE DELIVERY ON DRAFTING TEMPLATES OF ALL TYPES 
RAPID - DESIGN — TIMELY — DO - ALL— CASSELL, ETC: 


Electronics e Machine e Tool e Layout e Symbols e Architectural 
Utility e Specialized e Fixture e Structural e Lettering e Electrical 


CUSTOM DESIGNS MADE TO ORDER 


== “== aad 


ASK YOUR LOCAL DEALER] ALVIN & COMPANY, INC. 


Importers, Manufacturers and Distributors 
Windsor, Connecticut 

e Drawing Sets e Drafting Materials 

e Drafting Instruments Drawing Equipment 


Template Catalog 


e Designing Aids e Measuring Devices 


foil and sheeting 
In T-ounce, pint and quart bottles, at art supply and sta- 
tionery stores everywhere. 
F. WEBER CO. Philadelphia 23, Pa. 
ES ES Ee Eee 
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Speedier Whiteprinter 


/A new speed ‘control dial has been 
added to the Blu-Ray portable rotary 
diazo whiteprinter manufactured by 
Reproduction Engineering Corp., 680 
Plains Road, Essex, Conn. A faster 
motor accelerates the speed of the ma- 
chine 50%, enables it to print at a rate 
of from 4” to 6’ per minute. Wider 
speed range makes possible handling 
of slow sepia paper or new faster 
printing papers. The Blu-Ray copies 
any typed, written, drawn, or printed 
material on any translucent surface up 
to 42” wide and of any length at a 
cost of less than 2¢ a square foot. 


Quality Tracing Vellum 


A new transparentizing resin has 
been paired with high grade rag paper 
to produce a new high quality tracing 
vellum. The manufacturer, Ozalid Di- 
vision of General Analine and Film 
Corp., 50 Corliss Lane, Johnson City, 

'N. Y., offers it as a highly durable 
tracing paper for engineering, archi- 
tectural and map drawings, and for 
type-on masters for whiteprint, letter- 
press, or offset reproduction. It is 
available in brilliant white with a faint 
green tint to prevent glare. It has a 
‘slightly textured surface to insure good 
pencil take. The surface will also ac- 


-cept drawing ink without skipping, 


‘feathering or spreading. Ink lines may 
be erased at least three times and pen- 


‘cil lines ten times without damage to 


the drafting surface. Ozatrace comes 
in 16-lb. weight, in 30”, 36”, and 42” 


‘rolls and in all cut sheet sizes. Accord- 
‘ing to Ozalid, the new vellum exceeds 


in tear strength the Federal specifica- 
tions for transparentized permanent 
tracing papers. 


Quick-Change Bow Compass 


A new model quick-change bow 


‘compass with a novel double adjust- 


ment is now being marketed by the 
Omicron Co., Dept. F, P.O. Box 907, 
Glendale, Calif. New compass has no 
threads, utilizes instead a smooth, 
hardened rod on which a hardened 


‘eanting lever actuates with a positive 
‘lock in any position and slow motion 
‘adjustment when rod is turned. Rod- 


lever action is designed to improve 
with use, never wear out. Capacity is 


over 6” radius. Priced at $6.50. 
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ENGINEERING DRAWING SERVICES 


Drafting — Reproduction — Microfilming — 


Technical Illustration — Consulting 


Se en oe 


JAY BERGEN & ASSOCIATES 
Consultants 


Cost Reduction ¢ Value Analysis © Manufacturing Process 
Analysis © Engineering & Manufacturing Standards e 
Military Standards 


Microfilming & Data Retrieval © Technical Information 
Services © Design & Drafting © Simplified Drafting 
Engineering Procedures 


72 Pinewood Road, Stamford, Conn. 


WOodward 6-3359 


Calibrated adjustable curve drafting instruments. 
1’-2" to 2'-0" long. Price $7 to $15 
More than 2000 now in use. 
ALBERT G. DANIELS, Winnsboro, S$, C. 


OPPORTUNITY FOR DRAFTSMEN 
AND ENGINEERS 


Act as agent part time. Handle com- 
plete line of engineering, drafting 
and surveying instruments. Attractive 
commissions. Write Box GS-108, 
GrapHic ScreNcE, Wilton Center, 
Wilton, Conn. for complete details. 


KIDJEL RATIO CALIPER 
AMAZING, sin ii for ei 
termining beautiful proportion 
and spatial harmony. QUICK! 
ACCURATE! PRACTICAL! A 
time-saving, basic system fur use 
in all fields of designing & draft- 
ing. Developed by the 


KIDJEL RATIO P 
3055 Kapiolani Blvd. Honolulu 14, Hawaii 


an 


GRAPHIC SCIENCE 


Is Back! 


RICHTER precision drawing  instruments— 
for the professional who insists on the very 
highest standards, and for the apprentice 
or student who can strive for these same 
standards if he becomes accustomed to 
working with fine instruments right from 
the start. Richter instruments are competi- 
tively priced, too. Ask for circular #101. 


U.S. BLUE PRINT PAPER CO. 


111 N. Wacker Dr.—Chicago 6, Ill. 


FROM 


AMERICA'S LARGEST 
ART SUPPLY CENTER 


yASAN 


The revolving 
receptacle 
that holds 

all your 
) working 
tools within 
easy reach 


No more mess and clutter! The Roto- 
Tray holds almost every item you 
need within a 10-inch circle—and re- 
volves to bring just what you want 
right to your fingertips. Moulded life- 
time plastic on steel base. 

$5.95 

ppd. 


In 4 Colors: Fire Red, Ivory, 
Maroon, Antique, Ebony 


Write on your letterhead 
for 200 page catalogue of 
art supplies — “an En- 
cyclopedia of Artists 
Materials." 


ARTHUR BROWN & BRO., Inc. 
2 W. 46th St., New York 36, N. Y. 
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needed: 


PILOT’S 
MANUAL 


fora 


SPACE 
SHIP 


(will you be the technical 
i/lustrator who prepares it?) 


Right now skilled technical illus- 
trators are preparing the thou- 
sands of manuals and visual aids 
so necessary for assembling highly 
complex missiles and supersonic 
jets. 

Soon they will be called upon to 
prepare the first pilot’s manual for 
space ships. Sound like an exciting 
problem? Itis... but only for those 
with the special training to solve it! 
New 1-Vol. Technical Illustration Course 
Points the Way to a Rewarding Career! 
Here is all the preparation you 
need to open the door to the excit- 
ing world of technical illustration. 
It’s TECHNICAL ILLUSTRATION the 
authoritative ‘how to’ written by 
Anthony D. Pyeatt, Publications 
Engineer of the Nike Systems Proj- 
ect Office at Douglas Aircraft. 


TECHNICAL ILLUSTRATION takes 
you step by step in easy-to-under- 
stand language 
through various 
stages of technical 
drawing. 

TECHNICAL ILLUSTRATION, 
paper bound, 125 
illustration - packed 
pages. $5.00 Postpaid. 


dealer or direct from 


HIGGINS tnx co. inc 


271 Ninth St., Brooklyn 15, N. Y. 


Get your copy of Technical 
Illustration today. At your 
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No ew Literature 


Transcopy Photocopy Products are described in a 4-pag 
combination brochure and swatch book. Product descrip 
tions and uses for over 25 different weights and types off 
negative and positive papers and films are outlined in the 
booklet which can be obtained by writing to Transcopy, 
Inc., Anken Chemical & Film Corp., Newton, N. J. 


A Tissue-Thin Natural Tracing Paper is described in a fre 
folder available from Keuffel & Esser Co., Third and Adams 
Streets, Hoboken, N. J. The folder points out that Bank-: 
note, the new paper, is made on one of the few Foudrinie 
paper machines still employed that runs a “top jacket.” 


The M4 Automatic Blueprinting Machine, manufactured 
by Paragon-Revolute Corp., 77 South Ave., Rochester 4,, 
N. Y., is described and pictured in operation in a news 
24-page booklet. Various aspects of the Revolute M4 in- 
cluding construction, cleaning, chemical treatment, elec- 
trical drying, and floor space savings are dealt with. The: 
booklet is available free by writing to the above address. . 


Captive Shop Precision Microfilm, an 8-page illustrated | 
booklet by J. W. Soman, describes the method of running { 
the I.B.M. in-plant microfilm system. Copies of the booklet : 
are available free by writing Dept. SO-262, Microfilm : 
Products, Minnesota Mining & Manufacturing Co., 900) 
Bush Ave., St. Paul 6, Minn. The author details the steps ; 
and procedures in producing precision microfilm as a. 
captive shop operation, also discusses I.B.M.’s_ present : 
microfilm techniques and future improvements including | 
the making of drawings by computer and their conversion 
directly from magnetic tape to microfilm. 


Complete Photocopy Line is described in a 4-page, 2- 
color, brochure just issued by Peerless Photo Products, 
Inc., Shoreham, L. I., N. Y. The 33 industrial photocopy 
products produced by the company are described in de- 
tail, and three charts give suggested uses for the various 
articles. Material on slow contact, standard contact, and 
projection speed papers and cloths is included. Copies of 
the brochure are available by writing to the company at 
the address above. 


Architects and Engineers Scales are the subject of a new 
2-page bulletin, the latest in a series of entirely new cata- | 
logs and bulletins by the manufacturer of drafting equip- 
ment. Construction features, classifications of scales, and 
size ranges are described in Catalog 60-AE, which may be 
obtained by writing V. & E. Manufacturing Co., 766 South 
Fair Oaks Ave., Pasadena, Calif. 
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DRAWI N GS Make “Reproducibles” on Low Cost 


LIN-O /y/ar’ FILM 


Reg. U.S. Pat. j 
eg. U.S. Pat. Off (ammonia developed) 


BLACK LINE OR SEPIA LINE 


Safeguard your big investment—your high-cost original safe and protected in your file drawer. 

drawings. Let rugged and tough LIN-O Mylar FILM LIN-O Mylar FILM is clearer than cloth, has a fine matte 
take all the beatings of handling, print making and fil- surface for pencil or ink corrections and withstands 
ing. Keep your high-cost originals on paper or cloth great punishment. 


Complete ‘Family’ of DLAZO Reproducibles (all ammonia developed) 


@ LIN-O FILM (a/timate in reproducibles) @ LIN-O FOILS (Budget priced, transparent acetate) 
@ LIN-O TRACING CLOTH (Translucent, high grade, excellent stability) 


@ LIN-O VEL (Natural) @ LIN-O VEL (Transparentized) 
(Translucent, Highest Quality Rag Paper, High Definition) 


*'' Mylar’’ is Du Pont’s 


registered trademark 


-————— RETURN THIS COUPON TODAY!-—————————~ 


B. K. Elliott Company 
536 Penn Avenue 
Pittsburgh 22, Penna. 


Complete Line of DLAZO 
DRY and MOIST Standard Products 


| 

| 

| 

| 

I 
Gentlemen: 
Without obligation, I would like to know more about LIN-O | 
MYLAR FILM. Please send additional information, including 
l 

| 

| 

| 

| 

| 

| 

| 

| 

| 


EXPECT THE BEST FROM ELLIOTT 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Service, Quality | prices for rolls and cut sheets. 
| 
| 
| 
| 
| 
| 
| 
I 
| 


Fair Dealing 
TITLE 


Manufacturers and Distributors Since 1900 NAME____ = 


Pittsburgh + Buffalo - Cleveland 
Birmingham ~ Detroit 


COMPANY___ a = Se = 


ADDRESS > 
Ask for our New Catalog of 


Reproduction Materials, Drafting Supplies 
and Surveying Instruments 
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Jalent . 2 
at your Fingertips 


We are talking to a special breed of men who have their feet on the 
ground and their eyes on the stars ™ You have already come part 
way @ There are more years of striving ahead—and then the pinnacle m 
If you are like other masters in your profession, your #9800SG 
Locktite Tel-A-Grade Lead Holder will accompany you all the way to the 
top ™ Because Locktite becomes a part of your creative process ™ Its 
no-slip, functional grip with special serrations gives you smooth traction 
—and blessed comfort to your fingers m™ You like the bulldog clutch 
and the unique indicator that reveals the degree in use at a glance @ 
You haven't had to use the ironclad 2-year guarantee—but you know it’s 
there... that if any part of your Locktite Tel-A-Grade breaks in normal 
use, A.W.Faber will replace the entire holder without cost ™ Happy 
voyage—to you and Locktite! m Castell Drawing Leads #9030, identical 
in grade and quality with world-famous Castell drawing pencil ™ Usable 
in all standard holders, but perfect for Locktite ™ 7B to 10H, and a kaleido- 
scope of colors @ Draws perfectly on all surfaces, including Cronar and 
Mylar base Films @ 


A.W.FABER-CASTELL Our Bicentennial year—1761-1961 
e 200 years of uninterrupted 
Pencil Co., Inc., Newark 3, N. J. manufacturing experience. 


“The Measure of Man” is the title of a new publication of 
the Whitney Library of Design, 18 East 50th St., N. Y., | 
N. Y. Assembled by Henry Dreyfuss, the publication con- }} 
sists of a portfolio containing sixteen charts, a booklet, and 
two full-size charts of the human body containing a vast 
amount of information on human factors. Facts include 
how large and how small people are, how far people can 
see, reach, step, etc., and a multitude of facts intended to 
be useful to designers of buildings, furniture, appliances, 
machinery, clothes. This assemblage of human factors in 
design is available from the publisher at $4.95 a copy. 


Precision Hand Tools for Industry, a catalog and price 
list with illustrations, is available free from Handicraft | 
Tools, Inc., a division of X-Acto, Inc., 48-41 Van Dam St., 
Long Island City 1, N. Y. The catalog includes a list of some 
of the applications of these precision tools ascertained in 
an industry on-the-job survey. Copies of the survey also 
available on request from the company at the above 
address. 


New Doric Lettering Set, designed for professional, busi- 
ness, school, and home use, is completely described in a 
2-page bulletin from Keuffel & Esser Co., Third and Adams 
Streets, Hoboken, N. J. The folder illustrates with sample 
lettering how the new 8935 Doric Lettering Set reproduces 
letters and numbers, vertically and slanted, in capitals and 
lower case, pencil or ink, and in three sizes, .100, .140, and 
.240 inches. Literature is available by writing to the above 
address. 


PRINTED CIRCUIT 
DRAFTING AIDS 


Time Saving Shapes and Narrow Tape for 
Making Printed Circuit Master Drawings 


BLACK NO SMEAR 
PRESSURE SENSITIVE TARE 


“KWIKY-DOT” overlapping Donuts 
and solid Discs for quick and easy 
application. 


Pressure-sensitive Teardrops, 
Twin Pads, T’s, and Corners. 


Black non-stain, non-smudge narrow 
tape in 15 or 60 yd. rolls from 

1/32” wide. Also red translucent 
and black on white. 


WRITE FOR HANDY CROSS REFERENCE 
CHART, PRICE LIST AND FREE SAMPLES. 


BY-BUK COMPANY 


4314 WEST PICO BLVD. + LOS ANGELES 19, CALIF. 


Same Day Shipment is Our Usual Service 


34 GRAPHIC SCIENCE MARCH, 1961 


racing and Drawing Media is the subject of a 16-page 
brochure, which gives details of tracing cloth, paper, films, 
Federal aid and plan-profit sheets, logarithmic and special 
purpose sheets and a number of other related products. 
Copies of this detailed brochure are available from the 
manufacturer free. Write to Frederick Post Co., Box 803. 
Chicago 90, IIl. 


Vemco Instrument Cases, a catalog containing information 
on the various combinations of drawing instruments and 
cases available and illustrations of same, is now in print. 
Requests for copies of Catalog 60-IC and the price lists 
‘should be sent to V. & E. Manufacturing Co., 7666 South 
| Fair Oaks Ave., Pasadena, Calif. 

| 


| 

_ Applied Graphics Catalog PSM-60, lists all the standard 
| stock items manufactured by Applied Graphic Corp., Glen- 
| wood Landing, L. I., N. Y. Prices are given for a wide 
| range of pressure sensitive drafting materials and related 
| objects. Copies of the catalog are available free by writing 
to the above address. 


| Any-Angle Drafting Machine is the subject of a 4-page il- 
lustrated brochure issued by Keuffel & Esser Co., Adams 
and Third Streets, Hoboken, N. J. The pamphlet gives 
complete details on the operational features of the Paragon 
Auto-Flow, a versatile drafting machine which permits a 
draftsman to work at any board angle suited to him, with 
scales which lock in place to eliminate drift. Copies are 
available by writing to the above address. 


New Coordinated Line of products for drawing on drafting 
film is the subject of a 4-page pamphlet by Koh-I-Noor, 
Inc., Bloomsbury, N. J. Products described as especially 
designed for use on drafting film include drafting leads 
and pencils, erasers, lead holders, and technical fountain 
pens. Copies of the pamphlet are available free on request 
from the company at the address above. 


Low Cost Reproduction is the theme of a new 12-page pam- 
phlet put out by Charles Bruning Co., Inc., Mount Pros- 
pect, Ill, and available free on request. The Bruning 
Copyflex process is described as a high-quality, low-cost 
reproduction method for use in engineering, drafting, and 
architecture. Included are illustrations of a complete range 
of models and sizes made by the company, with details 
of dimensions and special features. 


Metric Conversion Calculators, which provide instant con- 
version calculations of Metric and English factors, are 
available from Kelm Manufacturing Co., Route 2, Coloma, 
Mich., at $2 each, and $1.60 each in quantities of five or 
more. The calculators come in durable plastic cases, 3%” 
by 8%”. A 2-page bulletin describing the finer points and 
illustrating the calculator is also available free at the 


above address. 


(Copies of the literature reviewed can be obtained directly 
from the manufacturer or publisher. Complete addresses are 


included.) 
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~PARA-TONE 


follow a 
true course 
to sharper, 
quicker 
drafting and 
reproduction 
results 


—“™ 


Lightweight . . . 
alee easy to load and 


We use. Holds from 
1/64” thru 1/4” 
- width tape... 
multiple rolls, teo. 


eveesSSaiCs Built-in cutter. 


... use only 


quality, 


time Saving | ly cut tapes in the 
industry! Resist 
heat, maintain col- 
or brilliance. Avail- 
able in width from 
17/647 to 27 in 
360 and 650 inch 


f rolls. 


An adhesive- 
backed, transpar- 
ent acetate film 
used in masking, 
blocking or opaqu- 
ing blueprints, 
artwork, photo 

aii negatives and 
see these * positives. Highly 


quality products nana i 
ast, easy use. 

at your dealer, i) 10" x14” and 18” 

or write us mmeaet’ x 24” sheets. 

for catalogs. . 


ars, 
( | The most accurate- 


ZIP-A-LINE 
TAPES 


products 


i 


Takes pen, pencil 
or artists color. 
Perfect for over- 


1 
: \ lays, lettering or 
\\ tracing. Matte fin- 
ish with Blu-Zip 
! ( adhesive. 


PARA-TONE . 
incorporated 512 W. Burlington MWe, LaGrange, Ill. 


\ 
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Get the 


you will with a 
BOSTON =ointer 


The new Boston Lead Pointer 
is designed with the designer 
in mind. You make your own 
desired point by simply adjust- 
ing the length of the lead using 
the lines on the top for measur- 
ing the length of lead. The 
Boston Lead Pointer can be 
used as a portable or in a fixed 
position . . . leads won’t break. 


BBS 


|| Taper length- 
| ens with length 
1) of lead. 


Disposable re- 

lls come pack- 
aged three to a 
Ox. 


CLEAN & QUICK 
REFILL CUPS 
Simply throw away 
the old. Drop in the 
new. No dirt... 
No mess. 


the NEW 


® 
F POINTER 
C. HOWARD HUNT PEN COMPANY 
CAMDEN 1, NEw JERSEY 
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GRAPHIC SCIENCE Advertising Representatives 
NEW YORK-—Charles E. Rhine, Wilton Center, Wilton, Conn. 
(Code 203) POrter 2-5564. 


PHILADELPHIA-—George Isherwood, 590 Rutherford Drive, 
Springfield, Del. Co., Pa. KIngswood 38-0760. 
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CLOTH BOUND EDITION OF 
GRAPHIC SCIENCE 


$25.00 each 


Handsome cloth bound editions of Volumes 1 and 2 
complete (October 1959 to December 1960) are now 
available. If you would like to have one of these valuable 
editions for your permanent library, they are available at 
$25.00 each. Send a check or money order with your 
request and we will pay the postage costs. 


GRAPHIC SCIENCE 
Wilton Center ° Wilton, Connecticut 
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What makes Cronaflex® such a valued engineering tool ? 


One good reason: it’s the most 
complete, most versatile line 
of engineering reproduction 
and drafting films. Whatever 
your reproduction or drafting 
need, there’s a CRONAFLEX 
film to fill it. 


CRONAFLEX Engineering Repro- 
duction Films make possible 
such time-and-money-saving 
techniques as photodrawing 
because of their unequalled 
photographic versatility. They 
produce excellent half- 
tone quality as well as sharp, 
precise line work. And their 
Superior drafting surfaces 
(matted on both sides) accept 
either pencil or ink with 
equal ease. 


CRONAFLEX Drafting Films, 
designed for the ultimate in 
handling characteristics and 
drafting ease, make it possible 
to standardize on one line of 
matched films. 


All CRONAFLEX films are made 
on the same rugged ‘‘Cronar’’* 
base for outstanding dura- 
bility and dimensional stability. 
All are made to the same 
exacting standards of quality 
and reliability. There are now 
five types of CRONAFLEX to 
serve you: (1) Direct Positive 
Film; (2) Contact Film; (3) 
Projection Film; (4) Drafting 
Film; (5) UC Drafting Film. 
For more information clip and 
mail the coupon now. 


*Du Pont's trademark for its polyester photo- 
graphic film base. 


E. |. du Pont de Nemours & Co. (Inc.) 
Photo Products Department GS-4 
Wilmington 98, Delaware 


Please send me, without obligation, detailed 
information on the full line of CRONAFLEX 
Engineering Reproduction and Drafting 
Films. 


Name 
Firm 
Address 


City Zone State 


QU POND 


REGU. s. PAT. OFF: 


Better Things for Better Living 
... through Chemistry 


MICROTOMIC LEAD 
WITH 


DEGREE 


WINDOW! 


NEW MICROTOMIC LEAD HOLDER by E 
at a glance. No more guessing! Easy-to-use p 
the button at the top of this fine precision-made ins *S your sharp 
MICROTOMIC point! MICROTOMIC Drawing Leads are available in 17 degrees, 
packed in flip-top, pocket-size plastic box with built-in pointer. MICROTOMIC 
woodcased pencils are also available in all degrees. 

Ask your nearest supplier about MICROTOMIC drafting supplies by EBERHARD 
FABER—your one source of supply for all writing needs. 


MICROTOMIC lead holders available from $1.00. 
SINCE 1849 


EBERHARD FABER 


Wilkes-Barre, Pennsylvania-New York-Toronto, Canada 


